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Engineering is a science so 
broad that only by specializa- 
tion can any one of its many 
phases be mastered... and 
only by co-operation among 
specialists can maximum re- 
sults be achieved. 


We at Perfect Circle have 
been piston ring specialists 
for fifty years. It has been our 
privilege during this time to 
work closely with the automo- 
tive engineer. 


Today, as always, our many 
years of experience, engineer- 
ing, testing facilities and man- 
power are at your command. 
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Stimulate Dissatisfaction 


HERE is a little bit of Tobacco 

Road" in all of us. The main dif- 
ference between the derelict on the 
waterfront and the success in the 
font office is in standards of dis- 
satisfaction. 


That different people get satis- 
faction in different kinds of achieve- 
ment is generally recognized. That 
they may get equal satisfaction in 
diferent levels of achievement is 
ess frequently grasped. The hobo 
who chisels a meal without work 
may get as much satisfaction from 
his achievement as the executive 
who gets ulcers with the presidency 
and can't eat regularly either. 


Because industry has a job to get 
done, it requires men who maintain 
standards suited to its needs both 
as regards kind and level. To them 
it offers myriad opportunities for 
satisfaction and fulfillment . . . But 
there never are enough such men — 
that's where supervision comes in. 


Without stimulating supervision 
of some kind, the "Tobacco Road" 
in us crops out sooner or later. Left 
entirely alone, our standards of 
personal dissatisfaction deteriorate. 
We tend to become satisfied with 
ess and less. Supervision's most im- 
portant function is to keep high the 
standards of personal dissatisfac- 
tion among those under supervision. 
nat means stimulating.men to high 
performance because only such per- 
‘ormance satisfies their own stand- 
ords—which is quite different from 
cemanding high performance simply 
‘0 meet the requirements of the 
‘upervisor or the company. 


The supervisor who is successful 


maintaining high standards of 
atisfaction among those report- 


ing to him has little other supervis- 
"g to do. 


in 
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Convert Techniques of Cargo Pickup and 
Glider-Snatching to Industrial Service 


ROMISING heritage of the late unla- 

mented war is the technique of making 
cargo pickups and_= snatching passenger 
gliders as part of the routine of air trans- 
port operations. 

The technique was developed to some- 
thing of the proportions of a science during 
the war. So far the military has had the 
greater experience in operating personnel- 
laden gliders. Cargo pickups are in use on 
air-mail routes. 


Multiple Handicaps 


Apparently there are psychological, physi 
cal, mechanical, and other problems to be 
solved before such operations become rou- 
tine in America. As Arthur B. Schultz, of 
All American Aviation, Inc., will report in 
January SAE Journal, little is known of the 
possible reactions of potential glider pas- 
sengers to the business of “snatching.” Evi- 
dently there’s something about the suspense, 
the dramatically sudden changes from in- 
ertia to motion and from landborne to air- 
borne status, which some may be unable to 
take in stride. 

Cargo pickup, Mr. Schultz will explain, 
is something else. The cargo has no capacity 
for indignation. The technique promises to 
become helpful to industry, particularly by 
providing fast transportation service for iso- 
lated operations, such as mining. In fact, 
there is talk of utilizing cargo pickups to 
open new areas and new industrial develop- 
ments heretofore considered impracticable 
for reason of inaccessibility. 


Experience Is Satisfactory 


Airmail experience appears to support such 
lans, however tentative. A 90% average 


Shown here is 
pickup plane de- 
livering incoming 
mail container, 
just before con- 
tacting station to 
pick up outgoing 
mail — pickup 
and delivery 
both being ac- 
complished in a 
matter of sec- 
onds 


of completed airmail pickups during a five- 
year period of flying the fickle summer and 
winter weather of the Alleghenies is cited as 
being on the convincing side. 

The business of picking up cargoes by 
plane apparently entered the conception 
stage about 1913 and became an _ experi- 
mental operation around 1938. Glider- 
snatching was an immediate prewar devel- 
opment grasped by a military which foresaw 
good possibilities for moving troops, making 
rescues, and undertaking other tume-saving 
yperations. 

As a matter of fact, time-saving is th 
basic reason for picking up cargoes and 
snatching gliders on the wing. Theory 1: 
that, on airways as well as railways, through 
operation without full stops makes for speed, 
cconomy, and service. 


Reel and Rope 


Mechanical heart of the pickup and 
snatching technique, Mr. Schultz will ex 
plain, is the energy absorption unit which 
establishes connection between plane and 
cargo or between the tug and tow planes. 
Additionally, the unit accelerates the con 
necting line to aircraft speed, brakes th« 
payout of the line so as to impose accelerat 
ing force as gently as possible upon cargo 
or glider, and, finally, either rolls the cargo 
into the plane or adjusts the towed plane 
to proper flying distance. 

Experiments with hydraulic pistons and 
motors and with several types of brakes and 
reels led eventually to evolution of the 
present combination of electrically operated 
drum and nylon rope, Mr. Schultz will say. 
] 


11 
Experiments also developed such inescapable 


facts as that both force and time are re 
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quired to accelerate a mass to high speed. 
In the case of air pickup, this must be ac- 
complished in less than one-tenth of a 
second. 

In one-tenth of a second a plane flying 
120 mph moves 17.6 ft. Only an elastic 
rope such as nylon has the necessary stretch 
and strength. 

Mr. Schultz will report that, in actual 
operations, there are many other engineering 
problems. Among such to be considered in 
detail are those of design details of tug 
planes. 


Fuel Injection Promises 
Aircraft Engine Economy 


URRENT engineering controversy worth 

watching revolves around attempts to 
parlay a water, alcohol, and engine com- 
bination into an aircraft propulsive unit 
which will exert something of an explosive 
effect upon economics, operations, and main- 
tenance of commercial planes. 

Sasic and appealing facets of the idea are 
the possibilities of reducing fuel consump- 
tion, increasing power output, and elim- 
inating detonation. The business of jelling 
the idea to the point of practical use has 
been going on intermittently nearly for a 
half-century. Application still is handi- 
capped by lack of proof and of knowledge 
as to the best methods of injecting water 
and alcohol, what proportions of each to 
use, and other technicalities. 


Small Engines and Big Performance 


Controversy currently is inclined to ac- 
cept as fact that injection really does exert 
marvelous influences upon engines and fuels. 
Even discounting the statements of the en- 
thusiasts, water-alcohol injection evidently 
peps up gasoline by stepping up octane num- 
bers a dozen or so digits. Taking into 
account the natural pessimism of the reac- 
tionaries, injection engines appear to produce 
tremendous power at crucial moments, such 
as take-offs. There are those who say water- 
alcohol injection expands the volume of fuel 
up to 40% by weight, which should alert 
those who for lo these many years have been 
attempting to put gasoline engines on water 
diets. 

When consideration is given to the actual 
process of injection, differences of opinion 
are loud, vociferous, and as highly conflict- 
ing as the design details and claims for the 
various and complicated injection systems 
now available. Emergency war use of the 
injection principle has tended to accelerate 
engineering development: The military 
ouldn’t wait for the controversy to clear; it 
just went ahead and injected with results 
which pleased nearly all except the enemy. 


Antidetonation and Cooling 


By approaching the whole subject from 
the angle of cooling effects, M. R. Rowe 
and G. T. Ladd, of Wright Aeronautical 
Corp., will present in January SAE Journal 
a reasoned, documented, scientific exposition 
of the facts of the case. They will report 
results of 


investigations carried on since 
demonstrating that injection of 
water-methanel combinations effectively in 
hibits detona 


1933 as 
ion and promotes internal cool 
ing of aircraft powerplants. 

They will disclose such findings as: 

@ Water alone offers the best rate of 
engine cooling 








The Cover 


Every SAE meeting 1s differ- 
ent-in the people you meet, 
the discussion you hear, the in- 
formation you acquire.... Yet 
every SAE meeting 1s the same 
—in the opportunity for con- 
tacts, the chance to learn some- 
thing new, the spirit of coordt- 
nated attack for the solution of 
common problems. In recent 
years attendance at SAE Na- 
tional and Section meetings has 
usually exceeded thirty thou- 
sand. 

This month's cover was 
drawn from life by Artist Lili 
Rethi at one of 1945s most 
important SAE gatherings. 











© Water-methanol permits the greatest 
power output, 


© Water-methanol affords the most effec- 
tive antidetonant. 

© Water is as effective as fuel when used 
as an engine internal coolant at high power 
output. 


© Water injection will permit the use of 
87-91 octane fuels in place of 100 octane 
for equivalent power output up to take-off 
horsepower. 

These and other findings will be shown 
to bear directly upon and to afford benefits 
for commercial airline operations. The au- 
thors will say that fuel savings at high 
power output are on the order of 25%. 
Approximately 1000 to 2000 ft of engine 
critical altitude can be gained at take-off 
power, they will report, by using water 
cooling instead of fuel cooling. This advan- 
tage is described as meriting consideration 
by operators using airports differing in alti- 
tudes or whose operations demand close 
watch upon all possibilities for increasing 
payloads. 

It will be explained also that, during 
World War II, aircraft-engine development 
has been along the lines of increasing brake 
horsepower output per cubic inch of dis 
placement. Result is that the commercial 
operator must meet the higher costs of fuels 
| ‘ 


ibove the customarv 87-91 octane range, 


pt lower power output—or turn to 


water-alcohol injection. 


Add Heat Treatment 
To Production Line 


ODERN trends are toward utilizing in- 

duction heat-treating equipment as ma- 
chine tool installations. Occupying limited 
space and operating at hich speed, this 
equipment contributes to exnanded produc- 
tion and reduced manufacturing costs, simul- 
taneously improving product quality. 

So F. F. Vaughn, of Caterpillar Tractor 
Co., will report in January SAE Journal in 
n article describing actual plant exnerience 
with heat-treating as one step in production, 
the equipment used as a machine tool. He 
will say that the method is satisfactory both 


for surface and through hardening and, 
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being automatic and ; 

assures uniformity of result 
Mr. Vaughn will list a 

of this old but newly reco 


tool its helpful simplicity 





He will report that it eliminate n 
mizes such multiple, tim: im a 
as cleaning, straightening, decarburigin 
and handling. 

For instance, Mr. Vaughn will exp 


1-in. bars progressively can be 
hardened while moving at the rate 
per min. Once the equipme 


S Mstalle 
heat-treatments may be aj a ang 
as desired to crankshafts, track link pig 
axle shafts, pump shafts, gears, ¢ylinds 
liners, and other parts. 

Some parts are heat-treated in the ; a 

or rough-finished state to increa ‘ 
toughness and strength, then are 


final heat-treatment in the { 
prolong service life. 


Models Facilitate 
Engineering Tests nS 


HE ancient art of mode 

practiced in furtherance 
iefs, has been revived b 
poses ol makiny estimates 
strains with an accuracy of 

Particularly in cases of 
and lighter-than-air craft is 
venient, accommodating, ec 
1ately scaled down, it can be « 
structed, and tested at a 
expense of the full-scale jobs, 
ingly revealing of engine 
dangers. 

O. W. Loudenslager, of G ear A 
Corp., will tell in January SAI 
models satisfactorily are used 
airships, and how increasing attent \ 
being paid to producing mod 3-21 
tures, presently of girders, eve F 
units subject to stress and str 

Goodyear engineers, Mr 





will say, have developed un e aS 
stress model designs produ 
excellent agreement with ex] 
lated from theory. 
Similarity 
Precise results will b 
close observance of relatio1 ¢ a) 


scales of dimensions, fo 
formations, and angular « 
model must be geometrical 
prctotype both before and 
fact, observance of the rule 
which Mr. Loudenslager wv 
prehensive formulas, appear 
law 


Metals and plastics are 
construction. Metals such a fa : 
spring-tempered yellow bra: 


They resist corrosion, have 
elasticity, are easy to macl 
accept solder. The photoelast 
plastics make these materia 
ome models, but results 


adversely affected by agins 
humidity, and creeping te 
load. 
Testing methods are of tw 
indirect, with stresses obta e 
. 1 direct, in wh oro 
ence lines, and direct, in wh ; ot 


loads are applied. Model 


two t test fundamer 





1 ttc? 
same. correctiy mu 


e. 





tiffness of the prot 
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Yes, Hydrovac* truly gives a new meaning to power braking. ability has been demonstrated by over a million wnits ane® bare 
For here in one simple, compact unit are combined greater billions of miles of service. e When you think of power bran! 
braking efficiency, trouble-free operation and ease of installa- think of Hydrovac. e For further information about this }@" ma 
tion—only three tubular connections to make. « Although and greatest development in power braking, see your ne® ots 
° ° ° . ° . ° iy iO : 
entirely new in design and performance, Hydrovac depend- B-K* dealer or write direct to Bendix Products | - 
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F, E. Moskovics 
A. O. Smith Corp. 


dressing you on the good old cars of the past, I cannot 


sce my memories from the men who made those cars. They 

- 3 colorful lot and many of them made contributions far greater 
n has been indicated by the scant credit they will ever receive. 
bear with me while we travel back to the early days of this 
As this is a commemoration of the soth anniversary of 


automobile race in America, it may be well to call attention 
fact that many of those pioneer builders and designers were 
rivers of their contest cars and racing and endurance con- 
t hand in hand with the development of the early auto- 
pile. The fact is that these early races and contests were the 
erunner ers of the huge laboratories and experimental engineering 
artments of the present day. Actually, they were the only experi- 
departments we had in those days. 
Notable illustrations of these early race driverss were Henry 
4 who drove his famous 999; Charles Schmidt, the designer of 
Packard; Alexander Winton, designer of the famous Winton 
Edgar Apperson who drove the early Apperson, and, of course, 
|. Frank Duryea, whose victory of 50 
ago we now are here commemorating. 
This, of coarse, emphasizes the fact that 
be carly pioneers were young men and 
rience these men gained in those 
tests went a long way toward guid- 
and dominating the early designs and, 
r they retired from racing and 
ger men took their places, they kept a 
close eye on the performance of their 
ing cars. I can best illustrate the im- 
unce of racing on the early automobile 
ustry by the story of a conversation be- 
Henry Ford and Barney Oldfield, 
t Barney took over the famous 999. 
said to Mr. Ford one day, “Henry, 
know, | made you. The fame and 
tion you got from my racing the 999 
¢ the Ford company more than any- 
"and Mr. Ford turned to him 
Well, Barney, don’t forget if 
ade my company and my reputation, 
so made you.” To which Barney re- 
Well, Henry, all I can say, if you 
¢me and I made you, I did a better 
than you did.” 
tthe sake of definition, let us take the 
f 1902 as a starting point. Of course 
me Were some tortuous years before that 
ut | am taking that year as a work- 
oint because by then we had a budding 
modile industry which had real vigor 
P Vitality, In those days the American 
ole industry was taking definite pat- 
We had, of course, the controversy 
fasoline, steam, and electric powerplants. 
uot minimize the vigor and acrimo- 
snes [ 1 the proponents of those 
me movers. Although the steam 
ttained considerable prominence 
4§~as exemplified by the famous 
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Just visible in the back seat (left) of this 1907 Allen-Kingston 
automobile is the author. This was the first car designed by 
Mr. Moskovics and was being driven by Dave Graham, one of 
Mr. Moskovics’ associates at the time. It was one of the first of 
the European type of car built in the U. S., and in the following 
year was driven by Ralph De Palma for a world’s record 
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White “Whistling Billy” and the Stanley 
Steamer — even the early electric vehicle en- 
tered endurance contests. In those early 
days an electric racing car was built by 
Walter Baker. That car and the “Whistling 
Billy” White were perhaps the first stream 
lined cars ever built, but we can dismiss 
all but the gasoline cars for the purpose 
of this discussion. 


Around 1902 the American gasoline 
automotive industry was taking pattern 
along two rather definite lines. One, the 
typically American type, and the other, 
what might be called the European type. 
Bricfly, the American type in those days 
had horizontal cylinders located somewhere 
under the body. The majority of them had 
a single cylinder, but sometimes two cylin- 
ders opposed. Naturally they had very heavy 
flywheels. One of the clearest examples 
of this type was the early Cadillac and a 
briet description of this car will answer 
pretty generally for the type. In addition 
to the horizontal cylinders located about 
the center of the chassis under the floor 
boards, invariably the transmission was 
planetary, two speeds forward and reverse, 
and the drive was by single chain to some- 
where around the center of the rear axle, 
which was called the “live axle.” The igni 
tion was jump spark with a vibrating coil 
and dry batteries of six volts. There was a 
great deal of difference in frame construc- 
tion. Some had pressed steel, others had 
tubular steel, some had wooden frames 
armored with steel, and some merely used 
angle iron. They were all right-hand steer- 
ing. Just about this time there was a 
great deal of argument between automatic 
and mechanical inlet valves. Bear in mind 
these early engines all had suction inlet 
valves. In other words, sthe valves were 
opened by the vacuum created by the suction 
stroke of the piston. This was called auto- 
matic. Now, believe me when I say to you, 
that an expert was the fellow who could 
adjust these valye springs to the best advan 
tage. 

Other cars of this type were the famous 
Oldsmobile curved dash runabout, the early 
Packard, the Pope-Hartford, the Rambler, 
the Knox aircooled and the Northern. A 
slight deviation from the type was the 
Autocar and the Columbia. They had their 
opposed engines located forward under the 
bonnet. Another prominent type in those 
days was represented by the Franklin. This 
had a 4-cyl aircooled engine set crosswise at 
the front of the car and driven by long 
chains to the rear. The Marion, made at 
Indianapolis, was also of this type. 


It may be well to call attention here to 
the contributions of the aircooled develop- 
ment to its logical successor the aircraft 
engine. This was, in the early days, typi- 
cally an American development. The for 
eigner sneered at our “frying pans,” our 
“oilcooled engines,” but the proponents of 
the design never faltered. The Franklin 
and the Marion were typically aircooled 
They were followed about’ 1904 by Lee 
Frayer, the designer of the early Fraver- 
Miller, who so far as I know, was the first 
man to force air around the cylinders by a 
blower. 

Frayer was a remarkable combination of 
engineer and mechanic. He was a graduate 
of Ohio State University and I believe mad« 
the early computations of the requirements 
of air over the cylinders. He used a blower 
geared from the crankshaft and forced the 
air around the cylinders from the top down 


turn to p. 42 











Correct Assumptions— 
Keys to Success @ 
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WILLIAM B. STOUT 
Consolidated Vultee and 


Graham-Paige Motors Corp. 
= Metropolitan, Nov. | 4 


(Summary of ideas expressed by Mr. Stout 


in his talk on 


ORRECT assumptions, even if worked 

out by faulty logic, have a chance to 
succeed, whereas bad assumptions can never 
achieve success although they be developed 
by the clearest reasoning. 

If automobile design is to be improved 
radically, the car of the future must be 
designed from the ground up -— not from the 
roof line and thence downward to the pave- 
ment. 

Draw a road line, then two wheels, and 
sketch in a frame. Look at this simple 
sketch, and decide whether the tractive effort 
is to be applied on the rear or front wheels. 
With this decision made, go ahead and de- 
sign your own Car. 


To give your new design the best chance 
to succeed, assume that simplicity is one of 
the most important of all factors. Perhaps 
next important is the assumption that per 
formance is more important than style. 

One of the false assumptions that should 
be thrown away at the outset is that stream- 
lining, per se, is effective on ground ve- 
hicles. It isn’t. Streamlining adds nothing 
to the performance of a motor vehicle, valu 
ible as it is in aircraft design. 

A sound assumption is that the future 
»wner of your car wants to be comfortable 
He and his family and friends want riding 
omfort. They want proper ventilating and 
adequate heating. To be incorporated effec 
tively, these functions should be designed 
into the basic structure of the car. 

Another good assumption is that the ve- 
hicle should have enough room built into it 
to make the driver and his family comfort 
able. This is quite simple, if we go back 


“Future Design Possibilities.’”’) 


and look at the rough sketch and Joc 





occupants in the most spacious area-y ws 
happens to be the most comfortable frog p 
standpoint of a comfortable ride. Thi at a 


between the front and rear axles. 
Automotive vehicle designers sho 
stantly keep alert to development 
aircraft and accessories fields. Son 
best vehicle ideas have ‘ 
the industry, and these sources are m d 
prolific today than ever before 
The luxury car of tomorrow will ya 
rear-engined automobile. We will be u 
new materials in the futu 
techniques improve, new doors 
tunity will be opened to al! vehicle 
For the past 15 years the automobik( MW 
signer has been going along his way con f 
with minor changes. The time for « ne 
experiment is at hand, because we are fa 
with a new economy in which only Br 
with imagination and ingenuity will ed 
to survive. Ba \ 
Too few men are willi: ble t ave 
in fundamental terms. The hun 
prone to copy, and often in d 
in judgment and mistakes in design art 4 
petuated. bt 
The future for young 
neers is brighter now than ever belo Cea 
they are willing to assum 
mentals of engineering a 
doors to new developments and opportt 
ties are opening wider a time, a q 
are approaching an era cf hed a 
mental work on all fro of automo 
engineering by hundreds 
every branch of the auto 
ing activity. 
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Past-President Stout illustrates vehicle traction principles 
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HENRY M. CRANE 
General Motors Corp. 


Metropolitan, Nov. ! 


as presented by Mr. Crane 
1¢ Modern Motor Car and 
Got That Way.”) 


wing others’ ideas is the 
cessful engineer. 
the 50 years of automotive 
ustrated by photographs 
escriptions of automobiles 
ily vague names to most 
basic engineering ideas 
again in the evolution of 
we know it today. 
ideas, such as high com- 
improved spring suspension 
comfort, today’s styling 
bodies and trim, had to 
al developments in metal- 
and production techniques 
parade of advanced think- 


who cannot peer beyond his 

have only an unimpor- 
postwar world. The young 
licates himself to a thor- 
ing of transportation, who 
errelationships of econom- 
and the overall functioning 
ether for land, air, or sea 
world before him. 


ist as bright as the past for 
can steal good ideas and 
into a product that will fit 
\merican and world econ- 


trols were on the steering 

as 1904, but they went 
motive picture until trans- 
mproved both with respect 
materials, were available. 
ing public was forced to 


od idea could be expressed 


hanism. 


ider aspect, the Ford 6-cyl 


he end of an era, and by 
Model T had started a new 
al transportation. This ve- 
ally no stampings. Most of 
en built in any good sheet 
that day. Then as metal 
ping techniques caught up 
ideas, the 1908 Model T 
hop practices. By 1926 the 
en completely restyled, due 

in metal working. 

rach to styling is clearly 

of Crane-designed cars. 
d along the lines of to- 
treamlined” automobiles, 
had to be built by hand. 
juently, expensive, but no 
of body presses and weld- 
hich are common today. 
priced bracket, aluminum 
ders, transmission cases, 
rear axle housings were 


1924 that a sweeping 





Past-President Crane at the wheel of an early Crane experimental model 


adoption of curves in styling was adopted. 
In that year Walter Chrysler introduced the 
first model to bear his name, and the public 
reacted favorably to his idea of overall 
length as an important sales point — rather 
than wheel base. 

It was soon after that that General Motors 
Corp. inaugurated its styling section. Then 
we saw the gradual disappearance of the 
vasoline tank and spare tires. 

The all-steel body marked another impor- 
tant advance. Again, we all had to wait 
until steel pressing, with deep drawing, had 
been developed. The E. I. du Pont de 
Nemours chemists had developed the syn 
thetic resin Duco spray paints, and the low 
priced car in brilliant hues took the country 
»y storm. The paint job on an early Crane, 
for example, cost more than a complete 
Chevrolet of some 20 years later. But until 
the chemists caught up with the parade, the 
poor man had to have a black car and only 


the rich could afford a hand-painted vehicle 
with its more than 2c coats of filler, color, 
and finish varnishes. ‘There wouldn't be 
enough warehouse space in Detroit to handle 
mass production of a model in color which 
was applied by hand and had to air dry 
between rubbings and finishings. 

The passenger car is probably the most 
personal piece of machinery built and sold 
to the American public. The wide variety 
if public tastes presents the toughest of all 
hallenges to the motor vehicle engineer 
Motor car manufacturers are looking for 
good ideas, just as they always have been 
doing. The young engineer who can visual- 
ize the completed vehicle as a unit, and who 
can transcend the details of parts design, has 
the world at his feet. Such men have never 
had a greater opportunity for success than 
today, and men of real ingenuity and 
understanding of the public’s wishes will 
rove this prediction 








(Summary of ideas presented by Mr. James 
in his talk on “Present Day Requirements to 
be Met by Passenger Car Designers.’’) 


HETHER the impact of forces upon the 

vehicle designer is of economics, of pro- 
duction techniques, or of environment, he 
must guide each compromise in detail to 
ward a vehicle which can be manufactured 
at the lowest possible cost, which will ap- 
peal to the motorist, and which will give 
satisfaction. 

Automctive engineering has been built 
upon the death of many ideas, in a manner 
similar to the growth of coral. Many ideas 
which appeared to have died years ago are 
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Guiding Compromises 
Is Role of Engineers 


Digest of talk 


WILLIAM S. JAMES 
Ford Motor Co. 


= Metropolitan, Nov. | 





again back with us because some manufac 
turing technique has since been developed 
to make them practical. 

A case in point is the “rediscovery” of 
shot peening or shot blasting of stressed 
arts. The village blacksmith exercised 
creat patience in peening leaf springs. Al 
he knew was that this peening gave the 
leaves longer life. Today, largely through 
the work of J. O. Almen, General Motors 
Corp., engineers have a better understanding 
f{ this phenomenon, and the equipment 
manufacturers have given us machinery 
vhich has effectively returned this practice 
n mass production speed of manufacture. 

Technical factors are detail design, manu 


















SAE Member Lt.-Gen. James H. Doolittle signing 
autographs at Met Section Meeting 


Digest of Paper 
by 


GEN. CARL SPAATZ 


= Metropolitan, Oct. 11 


RANSITION to the atomic age 

finds Americans psychologically 
unprepared, according to General 
Spaatz. Our impressive record in 
military achievement, production, 
and training of personnel has 
bred in us a feeiing of pride and 
faith out of proportion to our 
present ability to deal with future 
wars or threats of war. Compla- 
cency and _ confusion, General 
Spaatz believes, can be deadly in 
this transitional period. 

In framing future policy, he 
pointed out, we have concrete 
facts to go by. We know that the 
combination of air superiority and 
the teamwork of the three forces 
was the key to victory m this 





cont'd from preceding page 


facturing tools and improved techniques, 
materials and a better understanding of their 
miechanical and manufacturing properties 
and characteristics, and the size of compo 
nents and the end product. Engineers can 
do a great deal about these. 


Production factors include cost of manu 
facture, life of the product to some extent, 
performance, economical operation, and in 
some degree appearance. Design engineers 
should know more about these factors. 

Environmental influences include wars 
and consequent economic factors, and the 
extremely important proposition of popular 
imagination. Designers can do little about 
these things, but should understand their 
impact. 

Since the petroleum industry has no 
“yearly models” in new fuels and lubricants, 
t behooves every design engineer to know 
as much about these important elements as 
possible. There is a vast area of improve 
ment ahead in better matching of engines 
to the available fuels, and in knowing about 
the improved characteristics of lubricants in 
designing bearings. 

Thus each of the thousands of component 
parts of a vehicle represents a compromise 
Only factually guided compromises will sur- 
vive in the competition which brought the 
automotive industry into being, and which 
has made it the world’s largest manufactur 
ing business. 

Proper mixing of the ingredients of auto 
motive engineering is all important, because 
there are too many well-designed vehicles 
on the roads today and on drawing boards 
to permit the financial success of second- 
raters. The more an engineer knows about 
each of the factors of design, production, 
and environment, the better able will he be 
to make the compromises which will add up 
to a successful model 


war; we know that the atomic 
bomb requires and will require 
air transportation and control of the air- 
ways; and we know that time will not 
work on our side another time as it has 
before. We must realize, he warned, that 
current strength is no index to future se- 
curity, and that a new weapon is effective 
only until a deadlier counter-weapon is de- 
vised. For these reasons, he feels that there 
can be no question of the need for develop- 
ing a strong air force, and for integrating 
it into a powerful and effective triumverate 
of land, sea and air power. It is the duty 
of professional air men, General Spaatz 
urged, to indicate the dangers ahead, and 
to help convince the public of the absolute 
necessity of paying now in time and money 
for real security in the future. In the final 
nalysis, however, the decision, and the full 
responsibility, rest in the hands of the Amer- 
ican people. 


Discussion 


In the succeeding discussion period, Gen- 
eral Spaatz said that allied strategy had 
planned the use of buzz-bombs both in 
Europe and in Asia. “Cockeyed” German 
strategy, however, eliminated the need for 
them in the Rhine area, and the Japanese 
war ended before we had a chance to think 
of using them, while our Air Forces were 
still over 1000 miles away. He also pointed 
out that the terrific expense of an atomic 
bomb makes it imperative that it reach its 
target; the two bull’s-eyes made in Japan 
were due solely to our control of the air 
over Japan. Therefore the possession of the 
atomic bomb secret does not obviate the 
necessity for a strong air force. Asked about 
the probable cost of the proposed plan for 
defense, General Spaatz said that if all the 
services are controlled by one agency, and 
their requirements coordinated with an over- 
ill composite picture in mind to avoid dupli- 
ation and overlapping, the cost can be a 
small fraction of the cost of war itself. 
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} henw American people are tired of 
This fact represents to General Dog : oat 
one of the best reasons for preparing op g 
to avoid another war. If it cannot by 
avoided, it must be won quickly and pain. 
lessly. 
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The maintenance of air power superiorin 
he believes, is of prime importance toa 
program of preparedness. To give the g 
force the power and scope it must ha 
it must be raised to parity with the oby 
branches — politically, administratively anf 
»perationally. 

Teamwork enabled us to win this wan 
lack of teamwork helped the enemy to d& 
feat itself. We cannot win another wx 
vithout it. But, General Doolittle poing 
out, we must realize that future develop 
ments will outmode present weapons, Ne 
can we base our prophecies on past achiew 
ments and past events. Seeing into te 
future demands more imagination than ev 
before. We can make certain estimate 
Gen. Doolittle believes, based on the presat 
rate of invention. For instance: in the 
mediate future, we may expect long 
bombers, long-range fighters, and long-rang 
transports, requiring outlying bases of 
until their range is sufficiently great to e 
able them to fly to any part of the cat 
and return. In the near future, we mg 
have planes with a 10,000-mile range. } 
that time, air power will be the only 4 
cisive military factor, because, as the Get 
eral points out, the North Pole is the ke 
approach to any and all potential enemi 
In this period, the Army's job will be og 
of occunation, and the Navy will be us aah 
for carrying supplies if air transport \s of 
feasible. In the distant future, with lon tm 
range rockets, gyro-stabilizers, radio-<0 _— 
trolled and radar-directed, and controit 
atomic power air will still be 
medium. 
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General Doolittle estimates that a sve 
group air force, little larger than his ¢ 
Eighth Air Force, will be adequate to™ 
our requirements. This would be sm 
enough not to be an economic burden 
large enough to impose our will for pa 
on any agency which wanted to start % gs 

Because of the growing remoteness (3). ., 
abstractness of methods of making ¥ 
there is a need, he feels, for aivim 
thinkers, for young men with open ms 
an1 with the vision to prepare for a [um 
whose outlines are stilk dim, one" 
plans, he urged, should include a De my 
ment of National Defense, with a S« 
for War, or for Defense, and assistant 
retaries of equal status for land he fi 
ind air. This administrative set-up ™ fur 
be paralleled operationally a supte The 
ommander and specialists in !and me ina 


oder 


air heading the three sections unde ® ad 
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under the supreme com- 
charged with the pro- 
and another agency 
direction of research 
development of new 
I ration with the program, 
velieves, each manufacturer 
ng government materials should have 
ensive gineering section so that 
an stry may anticipate, or at 
en De vith, events. 
American people must re- 
t another war will mean, and must 
aredness program which is our 
4inst another war. 
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Oct. 1 Ceneral Doolittle gave further emphasis 
of war ool preparedness, in answering 
ool tt the discussion period, by 
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WALTER C. BAUER 
Briggs Clarifier Co. 





a Washington, Oct. 11 





| the its 
nga Paper entitled “Basic Requirements of 
ng “Fane Lubricating Oil Maintenance’’) 
ses On 
at toe : ; 
the car ESPITE the importance of “lubricity” in 
an lubricants, there is no lubricant available, 
aes E cording to Mr. Bauer, which has this 
pes uality 100%, nor is there any standard 
the Ge or the measurement of lubricity, or any 
. the ke pproved ASTM method to approximate a 
cnc pmparative value of this quality in differ- 
tl be on t lubricants. Yet lubricating oil is bought 
be ws id used primarily for its lubricity value. 
ort is 10 The best possible oil for a given machine 
vith le obtained, Mr. Bauer explained, by a 
ractio-con press of comparing requirements in vis- 
control pity, flash, pour point, and so on, with 
I be hown qualities of different branded oils. 
pais necessity, added to the fact that tests 
ail Bually are made on comparatively new 
tied Machines under nearly ideal conditions, has 
ae ‘aa erative, Mr. Bauer feels, that 
‘he morovements be made both in the meth- 
ory xs of judging oil quality and in the means 
for pea Bm Maintatr this quality in usage. 
start Wi Mere filtering for the removal of visible 
reness al ¢ said, is not enough, as evidenced by 
king a * Tesuits of tests made on aviation engines 
advan P compare the results of complete clarifica- 
pen ill A ngpay 25 hr, filtering to remove dirt 
of 3 fut he 8 r, oil change every 50 hr and 
Cone fe adcition of new oil when needed. The 
a Dens ; showed that ordinary filtering kept oil 
a Ser ef tm r than complete changes every 
sistant — have advantages in keeping 
land, 1 co original viscosity than 
« Aiter method did, and in reducing over 
yp snow I] fuel ss § 
te ¢i consumption. 
q supe! a ae ; ’ . 
4. scat hes, equirements for oil mainte- 
ota ae same in all cases, Mr. Bauer 


tain the oil as near to the 


_ No. December, 1945 





suggesting that World War II might never 
have hap ened if we had carried out such a 
program for national defense five years ago. 
His description of the almost utter destruc- 
tion of Japan by our superior air power not 
only was an endorsement of past perform- 
ances by the air force, but.also gave cred- 
cnce to previous warnings of what another 
war might mean to us if we were caught 
napping again. In describing advances in 
air power efficiency and safety during the 
war, General Doolittle said that by the end 
of the war, bomb loads of as much as 
30,000 lb from Okinawa to Tokio were 
planned; that by a conservative estimate, 
cne battleship firing for an hour (assuming 
it remains safe from attack) is equivalent to 
24% B-29’s, and that planes very much 
superior to the B-29 are almost ready for 
tests. 


ubricity Given Due Emphasis 
by Continuous Oil Maintenance 


new oil specifications as possible, although 
different equipment may be needed because 
different types of machinery contaminate the 
oil differently. Years of research have estab- 
lished limits, physical and chemical, beyond 
which oil in an internal combustion engine 
should not be contaminated. Five hundred 
miles, under near-ideal driving conditions, 
is possible for a passenger car without 
changing oil. On most diesel engines the 
contamination limit would be reached in 
from 2 to 6 hr. Aviation engines last only 
about 10 or 15 hr, and it is nearly impos 


sible to change oi] completely without dis- 
mantling the oil plumbing system. 

Drainage and reconditioning of oil for 
re-use is slightly more economical, but Mr. 
Bauer maintains that successful continuous 
oil maintenance requires separate oil mainte- 
nance equipment tor each machine. He 
described two quite successful experiments 
with continuous oil maintenance. The first 
was conducted in a stationary 300 hp ga: 
engine. After over three years of con 
tinuous operation with no change of oil, 
all rings remained free and carbon was 
light; by way of comparison, before in 
stallation the same machine after 50 days’ 
running time had to have varnish removed 
from all pistons, all rings removed, pistons 
and sump cleaned, and five rings replaced 

The second test was made on a diesel 
powered ferry run for almost six years with 
no change of oil. The chart shows that 
the neutralization number (representing 
chemical contamination) remained well be- 
low the contamination limit of 0.3, and the 
precipitation number (representing physical 
contamination) well below the 0.05 limit, 
above which dirt may be deposited in the 
cil passages of the machine itself 

Mr. Bauer explained that physical con 
tamination cafi be removed from the oil by 
a number of materials ranging from pulver- 
zed corn cobs to fine processed filter paper 
This process of absorption removes particles 
much smaller than the 10 micron size 
stipulated in oil maintenance requirements, 
but presents certain difficulties: the filter 
area must be great enough to keep the flow 
rate through the filter below the capillary 
flow rate of the liquid; depth must be suf- 
ficient to accomplish the necessary dirt 
absorption; the filter must be large enough 
to accommodate all the dirt generated in 
the oil over a period of time, and provision 
igainst backwash must be made. 

Chemical contamination caused by the 
formation of gums, resins, organic acids and 


turn to p. 39 
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MONDAY, JAN. 7 


Morning 


Transportation and 
Maintenance 


How Chemistry Simplifies Automo- 
tive Cleaning Methods and Pro- 
cedures 
-Ray Sanders, Turco Products, 
Inc. 


Morning Materials 
Substitutes for Tin in Automotive 
Vehicles 
-C, E. Heussner, Chrysler Corp. 
Methods for Specifying Materials 
—J.L. McCloud, Ford Motor Co. 


Afternoon Truck and Bus 
Review of Brake Design and Meth- 
ods of Rating Brakes for Commer- 
chal Automotive Vehicles 
-R. K. Super, Timken-Detroit 
Axle Co. 
Prepared discussions by: 
-M. C. Horine, Mack Mfg. Corp. 
—B. E. House, Bendix Products 
Division, Bendix Aviation Corp. 


Afternoon Materials 


Outlook for Rubber for the Auto- 
motive Industry — Synthetic and 
Natural 


—John Collyer, B. F. Goodrich 
Co 


New Synthetic Lubricants 
-J. C. Kratzer, Linde Air Prod- 
ucts Co.; D. H. Green, National 
Carbon Co.; and D. B. Williams, 
Carbide & Carbon Chemicals 
Corp. 

Evening Junior Student 

Development of Atomic Energy 
—Dr. John R. Dunning, Physics 
Department, Columbia Univer- 
sity 


TUESDAY, JAN. 8 


Morning Transportation and 


Maintenance 
Symposium — Approaches to 
Vehicle Retirement 
Moderator —W. J. Davidson, 
General Motors Corp. 


1946 SAE ANNU 
JANUARY 7-11 


G. W. Laurie, Atlantic Refining Co. 

W. A. Taussig, Burlington Transit 
Co. 

H. L. Willett, Jr., Willett Co. 

D. K. Wilson, N. Y. Power & Light 
Corp. 


Morning Passenger Car Body 
The Driver's Comfort 


-O. F. Quartullo, Visioneering 
Co., Inc. 


Buffet Luncheon 12:30 


Afternoon Truck and Bus 


Motor Trucks of the Future 
- Robert Cass, White Motor Co. 

Motor Coaches of the Future 
-L. H. Smith, General American 
Aerocoach Co. 

Highways of the Future 
-H. S. Fairbank, Federal Works 
Agency, Public Roads Adminis- 
tration 


Business Session 8 p.m. 


Evening Passenger Car Body 
An Aircraft Approach to Automo- 
bile Body Design 
- Mac Short, Lockheed Aircraft 
Corp., and W. E. Miller, Con- 
sulting Engineer 
What Motor Cars Could Be 
-W. B. Stout, Graham-Paige 
Motors Corp. 
Body Standards Report 
-E. C. DeSmet, Willys-Overiand 
Motors, Inc. 
Education Project Report 
—Prof. W. E. Lay, University of 
Michigan 


WEDNESDAY, JAN. 9 


Morning Passenger Car 
Fundamentals of Suspension 
—H. E. Churchill, M. Z. Delp, and 
P. G. Hykes, Studebaker Corp. 
Flexible or Spring Medium of 
Suspension 
— Robert Schilling, General Mo- 
tors Corp. 
Damping 
-B. E. O'Connor, Houde Engi- 
neering Division, Houdaille-Her- 
shey Corp. 
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Steering as Affected by Suspes. 
sions 
-—C. F. Hammond, Gemmer Miz 
Co. 


Morning = Aircraft Powerplant 


The German JUMO 004 Engine 
—Capt. W. C. Gerler, Air Tech. 
nical Service Command 

Aircraft Engine Induction System 

Deposits 
— W. J. Sweeney, J. F. Kune, Jr, 
and W. E. Morris, Standard Oi) 
Development Co. 









Afternoon Passenger Car 
The Perfect Automatic Transmis- 
sion 
-— W. S. James, Ford Mofor Co. 
Torque Converters? 
-R. J. Miller, Bendix Research 
Laboratories, Bendix Aviatlos 
Corp. 
Performance of Hydraulic Trans 
missions 
- A. H. Deimel, Spicer Mfz. Co. 
White Hydro Torque Drive 
-Renke Brunken, White Motor 
Co. 


Afternoon Aircraft Powerplant 


Symposium — Jet-Propulsion 
Powerplants 

Some Factors Affecting the Design 
of Jet Turbines 

— W. R. Hawthorne, British Minis: 

try of Aircraft Production 
Engineering Development of the 
Jet Engine and Gas Turbine Burner 

-F. C. Mock, Bendix Prodocts 

Division, Bendix Aviation Corp 
Mechanical Design Considerations 
Influencing Blading Performance of 
Aircraft Gas Turbine Powerplants 

-N. C. Price, Menasco Mfg. Co 
Metallurgical Consideration in Air: 
craft Gas Turbine Design 

~-~N. L. Mochel, Westinghouse 

Electric Corp. 


* * 
Evening Dinner 
Toastmaster — W. J. Day'dson, 
General Motors Corp 
The Challenge of Human Engineer: 
ing ; 
— Henry Ford II, Ford Motor 


* * 
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FETING and Engineering Display 
Book-Cadillac Hotel, Detroit 


THURSDAY, JAN. 10 


Morning Diesel Engine 
Combustion Studies of the Diesel 
Engine 


-£—. W. Landen, Caterpillar 
Tractor Co. 

Prepared discussions by: 
-Phillip Myers and Otto Uye- 
hara, University of Wisconsin 
-Grover Wilson, Universal Oil 
Products Co. 


Morning Air Transport 

All-Weather Flying Equipment 
-Lt.-Col. E. A. Cutrell, Air 
Transport Command 

All-Weather Fiying Techniques 
-John Gili, Eastern Air Lines, 
Inc. 


Afternoon Diesel Engine 
Effect of Fuel Properties on Engine 
Performance 
-F. G. Shoemaker, Detroit Die- 
sel Engine Division, General Mo- 
tors Corp. 
Prepared discussion by: 
~A. M. Rothrock, National Ad- 
visory Committee for Aeronau- 
ties 
Combustion in a Pre-Combustion 
Type Diesel Engine 
-H. F. Bryan, International Har- 
vester Co, 
Prepared Discussion by: 
-H. M. Wiles, Waukesha Motor 


Afternoon Air Transport 


Review of Air Transport Develop- 
ment in America 
—R. D. Kelly, United Air Lines, 
Inc. 
Foreign Observations 
-O. E. Kirchner, American Air 
Lines, Inc. 


Evening Production 


Air Fixtures and Air Controls 
-S. Johnson, Jr., Bendix-West- 
inghouse Automotive Air Brake 
Co. 

Latest Developments in Honing 

Techniques 
-L. S$. Martz and D. T. Peden, 
Micromatic Hone Corp. 


Evening 


Horning Memorial Lecture 
-C. B. Veal, Coordinating Re- 
search Council 


FRIDAY, JAN. 11 


Morning Fuels and Lubricants 


Motor Oils — Regular, Premium, 
and Heavy Duty 
-H. R. Wolf, Research Labora- 
tories Division, General Motors 
Corp. 


Morning Aircraft 


Development of German Aircraft 
Hydraulic Systems and Equipment 











— Based upon Reports of a Govern- 
ment Technical Mission 
~R. H. Davies, Parker Appliance 
Co. 


Afternoon Fuels and Lubricants 


Gasoline Gum Tolerance of Ord- 
nance Equipment (Report of CFR 
Committee) 

—M. L. Alspaugh, Ethyl Corp. 
A Review of the Development of 
Reference Fuel Scales for Knock 
Rating 

-D. B. Brooks, National Bureau 

of Standards 


Afternoon Aircraft 


Heat Recovery as Applied to the 
Heating and Anti-icing of Aircraft 
-J. Draney, Consolidated Vultee 
Aircraft Corp. 
Design Trends in Aircraft Exhaust 
Systems 
-R. L. Haver and H. A: Good- 
in, Jr., Ryan Aeronautical Co. 


Evening Standards 


Engineering the Involute Spline 
-G. L. McCain, Chrysler Corp. 
Prepared discussions by: 
-C. H. Stanard, Buick Motor 
Division, General Motors Corp. 
- H. H. Gotberg, Colonial Broach 
Co. 
- A. Beam, Vinco Corp. 
-S. O. Bjornberg, Illinois Tool 
Works 
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Fountain Room, 


SAE Annual Meeting DINNER 


MASONIC TEMPLE. 500 Fountain Street 


HENRY FORD II 


6:30 P. M. WEDNESDAY, JANUARY 9* 
W. J. Davidson 


* January 9 is the correct date of this dinner 
in the November SAE Journal. 


Toastmaster 


t was erroneously stated as February 9 
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Under the general chairmanship of 
B. E. Sibley, the SAE National Fuels 
& Lubricants Meeting Nov. 6 and 7 
in Tulsa, was one of the most suc- 
cessful in the Society's history. Serv- 
ing with Mr. Sibley were J. H. Baird, 
local chairman; W. F. Lowe, trea- 
surer; C. E. Tangner, and W. L. 
Thompson, members of the Com- 
mittee on Arrangements. 

Host of the event was the SAE 
Mid-Continent Section, which is 
headed by Arch L. Foster, chairman; 
Mr. Thompson, vice-chairman; B. C. 
Frichot, treasurer, and E. W. Cave, 
secretary. 

e 


Chairman of the first Lubricants 
Session was M. D. Gjerde, Standard 
Oil Co. (Ind.), who introduced C. O. 
Tonberg, and R. E. Ellis, Standard Oil 
Development Co., and C. H. Baxley, 
Intavia, Inc., who had prepared a 
paper on the Application of Heavy- 
Duty Additives to Aviation Oils. Pre- 
pared and informal discussions were 
extensive. 


The second Lubricants Session was 
presided over by A. O. Willey, 
Lubri-Zol Corp. He introduced L. E. 
Calkins, Willys-Overland Motors, Inc., 
who read a paper on Some Perform- 
ance Characteristics of Detergent 
Motor Oils versus Non-detergent 
Motor Oils. C. H. Van Hartesveldt, 
Atlantic Refining Co., prepared oa 
written discussion. 


Ralph Matthews, Battenfeld Grease 
& Oil Corp., was chairman of the 
Greases Session, at which FE. W. 
Adams, Standard Oil Co. (Ind.)} 
read a paper on Performance Test- 
ing of Wheel Bearing Lubricants. Pre- 
pared discussions were presented by 
Walter G. Ainsley, Sinclair Refining 
Co., and Major N. W. Faust. Army 
Ordnance Department. T. A. Kaupp?i 
and W. W. Pedersen, Dow Corning 
Corp., presented a paper on The Ap- 
plication of Silicones to the Bearing 
Lubrication Problem. 


Mr. Ainsley presided at the Diesel 
Fuels Session, where a paper on The 
Siqnificance of Cetane Number in 
Fuels was presented by Com. E. F. 
Griep. USNR. and Lt.-Com. C. S. 
Goddin, USNR. Another paper was 
presented by C. M. Larson, Sinclair 
Refininn Co., on Diesel Fuel Addi- 
tives Create New Concepts. Pre- 
pared and informal discussions of 
both papers were extensive. 


SAE President James M. Crawford 
and C. B. Veal, Coordinating. Re- 
search Council, were speakers at the 
session which followed the dinner on 
Nov. 6. Mr. Foster presided. The 
Wednesday dinner was presided over 
by Mr. Baird, who introduced the 
speaker, Charles J. Fay, Bell Aircraft 
Corp., who spoke on Jet Propulsion 
ond Helicopters. 








SAE F&L MEER 
For Matching of Fu 


OMPILATION and coordination of fundamental knowledge essential to effective mardj 
of fuels, lubricants, and equipment for better service to the public became a sta 










high-priority objective of automotive engineers and petroleum technologists at the SAE f 
& Lubricants Meeting at Tulsa, Okla., November 6 and 7. 

More than 300 SAE members and guests attended the sessions, which were sponwrej 
SAE Fuels & Lubricants Engineering Activity with the cooperation of SAE Mid-Comy 
Section. For two days and nights the sessions drew and held capacity crowds, wi 
Mayo Hotel accommodations, established a new registration record for the meeting, ; 


progressively shed coats and vests in seeking 
relief from the unseasonable 87 F heat. 

SAE President James M. Crawford ex- 
plained how the organization of the SAE 
Technical Board provides a medium for 
effective correlation of the cooperative 
search for fundamental knowledge essential 
to simultaneous progress in developing fuels, 
lubricants, and equipment. Development of 
correlated technological work for the solu- 
tion of peacetime problems by this Board, 
Mr. Crawford said, assures postwar con- 
tinuation of the activities of the SAE-API 
Coordinating Research Council with superior 
results from combinations of fuels, lubri- 
cants, and engines as the major objective. 

Coordinating Fuels Research, Coordinat- 
ing Lubricants Research, and Coordinating 
Equipment Research Committees, he ex- 
plained, hereafter will work on a more gen- 
erally cooperative basis through broader rep- 
resentation of all interests at the policy level 
and through wider distribution of all find- 
ings. The plans, he said, would also pro- 
vide for increased representation of equip- 
ment manufacturers on committees active in 
the fuels and lubricants fields, and for the 
equipment committee to undertake work 
directly related to the better coordination of 
fuels, lubricants, and equipment. 

Objective was stated to be harmonious 
collaboration between automotive engineers 
and petroleum technologists for better ser 
vice to the public. CRC, he said, has been 
assigned the tasks of developing such co 
operation in the technological field during 
the postwar era and of giving peacetime 
service to the public the same high priority 
as wartime service to the military. 

Speakers and discussers throughout the 
meeting, covering all sectors of the tech- 
nological front, stressed the close relation 
ships between fuels, lubricants, and equip- 
ment. Technical data were presented to 
show that: 

® Compilation of fundamental knowledge 
rates highest priority. 

® Efficient results from combinations of 
fuels, lubricants, and equipment must begin 
in the design stages. 

®@ Interdependence of fuels, lubricants, 
and equipment makes coordinated develop- 
ment mandatory. 

® Adequate data can become available 
only through research so extensive, expen- 
sive, and involved as to require the fullest 
cooperation and coordination. 

® Peacctime competition is no valid ex 


24 





cuse for terminating wartime coop 
in the field of technology. 

® Indexes such as cetane, octane, andy 
cosity numbers, are revelatory 
specific characteristics. 

© Overall qualities of fuels and {ij 
cants can be established only by prolong 
exhaustive, and complicated laboratory g 
service tests with the widest possible va 
of equipment and under extremes of ow 
tions. 

®@ Addition of selected chemicals to & 
fuels and lubricants is productive of ) 
formance results which, while still und 
going examination, appear to be superior 

® Silicone fluids suggest the availd 
of new types of non-petroleum 
highly resistant to heat, cold, and oxidaut 

®@ Progress in jet propulsion 
is dependent largely upon cont 
velopments in fuels and metallurg 

Wartime experience with British a 
American military aircraft was drawn uM 
te show that lubricating oils con 
with detergents increase operating eifficcs 
and prolong the period between over 
Tests running to 200,000 and servi 
ceeding 6,000,000, engine flight hours" 
said to have demonstrated that these ui 
cants effectively minimize ring ste 
leposits, and sludge. 





Interim Service 


It was explained that both the 
of straight mineral oils and improvem 
in oil refining necessarily are limt 
that, pending the time when engine ¢ 
changes shall have been made and ™ 
lurgy shall have progressed, “tailormd 
cils containing wear- and oxidation 
tors, and antifoam, antisludge, and ® 
additives will serve. Desirable obj 
which oil designers were advised to * 
before them were listed as higher 
lower pour point, improved corrosion 
hibiting qualities, improved high-tem® 
ture stability, and better lubricity. _ 

Prediction was made that comps 


All papers presented at this sat 

National Fuels & Lubricants Meet 

ing will appear in a later Issvt’ 

the SAE Journal either in ful ® 

the Transactions Section o ® 
digests. 
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dl ubes, Equipment 


blems will exist so long as 
charged with lead. These 
re described as sufficiently seri- 
d systematic endeavors to solve 
such objectives as reducing or 
eposits on valve stems, rings, 
preventing rust and corrosion, 
iring storage; reducing wear of 
increasing the load capacity 
ind developing such qualities as 
ind antifoaming. 
recy was said to have handi 
ss in aircraft-engine lubricants 
discussion, particularly of dif 
was pointed out that some 
»perly are ascribed to detergent 
valve timing or even cowl 
e real cause. 


Exchange of Data Needed 


nection it was suggested that 
rs should provide petroleum 

ts with pertinent facts and factors 
1id in estabfishing the relation- 
the mechanical design of the 
the types of lubricants they will 
Standardized test procedures. to 


December, 1945 
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J. C. Geniesse, vice-chairman of the Fuels and Lubricants Activity Committee, and J. M 
Campbell, F&L meetings committee chairman 


be used alike by enyine designers and px 
troleum technologists, were recommended 

Discussion of the use of detergent lubri 
cants in motor vehicles raised questions as 
to the reliability of the results of limited 
tests and the desirability of providing com- 
parable testing equipment and data. Report 
that use of detergent oils in automobiles 
led to increased consumption and reduced 
filter efficiency during the first 5000 miles 
9f operation produced evidence from fleet 
experience to show that, over greater mile- 
ages, oil consumption is reduced 

Discussers declared that viscosity alone is 
no accurate index of the quality of deter- 
gent oils, and that the ability of such oils 
to keep piston rings free and oil holes clear 
ontributes not only to superior lubricating 
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therency, but to reduction in consumption 
Consensus developed that much more ex 
tensive and comparable tests must be made 
before definite conclusions can be established 
It was said that reduced filter efficiency 
might be expected because detergent oils 
keep sludge in suspension, with the result 
that it is removed from the engine, not 
by fiitering, but by observing proper drain 
yeriods. 

Reports of tests with detergents in motor 
vehicles which had seen considerable use 
were cited to indicate that these additive 
type oils operate to clean the engines, to 
free the rings and oil controls, and to re 
duce consumption. It was pointed out ad 
litionally that the public is less interested 
n the controversy over types of lubricants 
and oil change periods than in the longer 
life of automotive equipment, and it was 
recommended that longer operating life for 
1utomotive equipment should be the pri 
nary objective of tests and developments 


Substantial Progress Made 


Report of CRC activities during 19 


15 tk 
late disclosed that more than 1500 tech 
nicians have been working cooperatively or 
300 projects involvin progress in fuels 
lubricants, engine ind their interrelatior 
hips. Gear ul projects alone were 
ported to hav involved near! 
iboratory and dynamometer test ind 

mi f road test The tor 
letonation rogram nvolved 
} {i il oT g ctane f M t 
21 il o in na 
ry aviation o1| test I 
be towar 1 
1 nent and 


cont. on p. 46 


B. E. Sibley (left), gen 
eral chairman of the 
Tulsa F&L Meeting, 
compares notes with 
SAE President James 
M. Crawford (right, 
who was a speaker at 
the session which fol- 
lowed the dinner on 
the opening evening of 
the meeting 











Dr. H. C. Dickinson 


SAE Past-President H. C. DICKINSON 
retired on Oct. 26 as head of the Heat 
ind Power Division of the National Bureau 
f Standards. 

HARRY WENZEL has been appointed 
head of the Heat and Power Division to 
succeed Dr. Dickinson. 

Dr. Dickinson was honored on the occa 
sion of his retirement by a dinner attended 
by 300 friends and distinguished scientists 
Speakers at the dinner who paid tribute to 
Dr. Dickinson's important contributions to 
science in general and automotive engineer- 
ing in particular, included SAE Secretary 
and General Manager John A. C. Warner: 
Dr. Francis B. Silsbee, chief, Flectrical In 
strument Section, Dr. Harold F. Stimson, 
ind Dr. L. J. Briggs, director, National 
Bureau of Standards. Clarence S. Bruce, 
1utomotive engineer, National Bureau of 
Standards, was toastmaster. 

Dr. Briggs presented to Dr. Dickinson 
three specially bound ‘volumes containing all 
~f Dr. Dickinson’s major contributions t 
technical literature. Responding to the ap 
preciation of his friends and co-workers, Dr 
Dickinson indicated that he would continu 
to cooperate with the Bureau of Standard 
in a consulting capacity while devoting the 
major part of his time to writing and othe: 
personal interests. 

Dr. Dickinson has been associated with 
the Bureau of Standards since 1903. During 
the period from 1903 to 1918 he did experi 
mental laboratory work dealing with prob 
lems connected with internal combustion 
engines. He served as research manager of 
the Society from 1921 to 1923. During this 
time, in 1922, he was appointed head of 
the Heat and Power Division of the Bureau 
Dr. Dickinson, a life member of the Society, 
was a member of the SAE Council for the 
term 1934 to 1935. 

Formerly assistant project engineer, Pratt 
& Whitney Aircraft, Division of United Air- 
craft Corp., East Hartford, Conn., D. G. 
PHINNEY will be associated with the West 
Coast field engineering office of the same 
company at Beverly Hills, Calif. 

Before his induction into the USNR, 
LEMUEL A. WILSON, JR., seaman second 
class, was receiving inspector at the Guiber- 
son Corp., Dallas, Tex. He can be reached 
c/o Fleet Post Office, San Francisco. 

LELAND D. COBB is now engineer on 
the general manager's staff of the New De- 
parture Division of General Motors Corp., 
sristol, Conn. He was formerly senior 
project engineer with the same division. 

Formerly manager of the Spares Division 
of De Haviland Aircraft of Canada, Ltd., 
Toronto, Ont., Canada, LLOYD J. DAVIS 
has recently joined the Midland Foundry & 
Machine Co., Ltd., Midland, Ont., as sales 


for Canada 


nanager 
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JAMES A. SCOTT, JR., has been ap- 
pointed director of research and develop- 
ment, Marshall-Eclipse Division, Bendix 
Aviation Corp., Troy, N. Y. He was for- 
merly lubricating engineer, executive, engi- 
neering staff, Bendix Aviation Corp., New 
York City. 


H. RAY ELLINWOOD has severed his 
connection as president of Adel Precision 
Products Corp., Burbank, Calif., to join Na- 
tional Machine Products, Los Angeles. 


LT.-COL. JOHN S. TAWRESEY has re 
cently been appointed vice-president in 
charge of engineering of the Bunting Brass 
& Bronze Co., Toledo, Ohio. In his new 
position, Colonel Tawresey will direct re- 
search and study of modern bearing design 
and applications in the light of advance- 
ments made during the war, and the re 
quirements of modern mechanisms in all 
fields. He will have charge of all engineer 
ing related to the product, its manufac 


Lt.-Col. John 
S. Tawresey 


ture, design, application, and improvement 
Colonel Tawresey comes to Toledo from 
Wright Field, Dayton, Ohio, where he 
served as executive assistant to the chief of 
the Resources Control Section of the USAAF. 
Widely known as an authority on bearings 
and bearing applications, Colonel Tawresey 
holds a degree in mechanical engineering 
from the University of Pennsylvania, and 
has since his graduation from there in 1917 
been prominently identified with engineer 
ing development of bearing applications in 
the automotive, aircraft, and industrial fields 


After serving for four and one-half years 
in the USNR engaged in submarine and 
submarine maintenance service, PAUL H. 
VERD, recently reverted to inactive status 
with the rank of commander, has returned 
to the Elgin, Joliet & Eastern Railway Co., 
Gary, Ind., as master mechanic. He was 
diesel supervisor for the same company when 
he was called to active duty early in 1941 


ALEX PETROVSKY, formerly aeronauti 
cal engineer, National Advisory Committee 
for Aeronautics, Langley Field, Hampton, 
Va., has joined Republic Aviation Corp., 
Farmingdale, L. I., N. Y., as aerodynamics 
engineer. 
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RALPH E. MIDDLETON, vic 


presides 
Aireon Mfg. Corp., has been named gener, 
manager of the corporation's Hydraulic Diy; 


sion at Burbank, Calif. He had n 
engineer there since 1941. Prior to his 
ciation with the Aireon organization, \; 
Middleton was connected with Curtiss 
Wright Corp. as staff engineer 
gear design. 

Formerly field service representative, Pra 
& Whitney Aircraft, Division of United Air 
craft Service Corp., East Hartford, Conn 
ROBERT A. HINTERMISTER has 
the U. S. Maritime Service. 


WEBSTER H. FRANCIS, JR., 
elected vice-president and secreta: 
Evans-Francis Corp., Baltimore, Md. He 
was formerly aeronautical engineer with 
Glenn L. Martin Co., same city 


Formerly research engineer, McDonao 
Aircraft Corp., St. Louis, Mo., THOMAS ] 
HERRICK is now assistant professor 
aeronautical engineering, Purdue Universit 
West Lafayette, Ind. 


W. A. WISEMAN now holds 
tion of assistant chief engineer with ( 
nental Motors Corp., Aircraft Engineer 
Division, Muskegon, Mich. He was 
merly chief engineer; Warner Airc: 
Detroit. 


Formerly director of production 
Thompson Aircraft Products Co., Cleveland 
RAYMOND Z. OSWALD has joined Harr 
Ferguson, Inc., Detroit, as direct 
ations. 


JOHN C. ENBLOM has be: 
president and general manager 
Paul plant of the Donaldson Co. of St 
Minn., and also president of the | 
Co. of Canada, Ltd., Chatham, O Car 
ida. Mr. Enblom, who was formerly ex¢ 
tive vice-president and general ger 
the St. Paul plant, succeeds the late FRANK 
A. DONALDSON, founder of the compa 
A graduate of the Institute of Technolog 
University of Minnesota, Mr. En 
been with the Donaldson organiza 
1934. F. H. FUNKE has been 
manager of the Detroit office and C. D 
WALTER is now manager of tl 
fice af the Donaldson Co. 


John C. 
Enblom 
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r. P. WRIGHT, Civil Aeronautcs admin- 


grator, has been elected vice-chairman of 
he Nati \dvisory Committee for Aero- 
qutics, DR. J. C. HUNSAKER was re- 

sted ch in of the Committee and also 
hairn an e executive committee. 


CHARLES W. MILLS, JR., formerly a 


major, Or ice Department, Benicia Ar- 
enal, Beni Calif., is now maintenance 
vanager, California Truck Rental Co., Los 
Angeles 


PAUL R. GUERIN, Towmotor Corp., 

holds the position of assis 
t chief engineer. He was formerly pro 
lyction engineer with the same firm. 





On leave of absence from the Gulf Oil 
orp., Au Ga., LT.-COL. WILLIAM 
H. FISHER, U. S. Army, is now battalion 
commander, 85th Training Battalion, Infan 
ry Replacement Training Center, Camp 
Roberts, Ca He was transferred from the 
2nd Infantry Advance Training Battalion, 

np Max Tex., where he was regimen- 

executi fficer. 


ROBERT F. HODGSON has joined the 
r Equipment Co., Cleveland, as 

esign engineer. He was formerly installa 
engineer, Sales Division, Wright Aero 
ical ¢ Paterson, N. J. 


MERRELL A. WOOD, JR., has joined 
ne Warren L. Baldwin Co., Lakewood, 
s engineer. In his new position, 
«1 will be a manufacturer's repre- 
will be handling a variety of 

small machine tools, plastics, 

es, and so forth. While attend- 

¢ General Motors Institute of Tech- 
34, he joined the Cleveland 
Division of General Motors 

and was serving in the administration 
f that division when he left to 

me s engineer with the Baldwin 
iganizat During 1939 and 1940 he 
Was located at the World’s Fair in New York 
ty engineer for the division. Mr. 
has resigned as Cleveland Section 
Ed for the SAE Journal and as 
r of Cleveland Section Junior Jour 
vhich he has served the Section 


irs 


Merrell A. 
Wood, Jr. 


December, 1945 


Formerly assigned as chief, Special Proj 
ects Unit, Control Equipment Branch, Equip- 
ment Laboratory, Air Technical Service 
Command, Wright Field, Dayton, Ohio, 
NICHOLAS POST has been appointed as- 
sistant for planning, Control Equipment 
Branch 


EDWARD W. STOCK has been ap- 
pointed assistant to the president of the 
Trailmobile Co., Cincinnati, Ohio. He was 
formerly director, service, of the Fruchauf 
Trailer Co., Detroit. 


ROBERT M. SALTER, JR., a lieutenant 
S(A) USNR, has been promoted to the 
rank of intelligence officer, powerplant de- 
sign branch, Bureau of Aeronautics, Navy 
Department, Washington, D. C. He was 
formerly assistant intelligence officer, serv- 
ing in the experimental engines section of 
the Bureau. 

Formerly research engineer, General Mo- 
tors Corp., Research Laboratories, Detroit, 
HOWARD B. FELDER now holds a similar 
position with the Clark Equipment Co., 
Buchanan, Mich. 


GEORGE B. FRAUMANN, who has been 
serving in Kunming, China, as deputy chief, 


Succeed to Section Chairmanships 


T. R. Dinsmore, 
previously vice- 
chairman, has 
become chair- 
man of SAE Day- 
ton Section for 
1945-1946 follow- 
ing the resigna- 
tion of Clyde H. 
Mitchell 





T. R. Dinsmore 


T. R. DINSMORE, who since 1940 has 
been chief engineer for the Curtis Pump 
Co., Dayton, has been devoting his time to 
the design and development of aircraft ac- 
cessories, especially aircraft fuel pumps. Be- 
fore this he was chief engineer with Mc- 
Cauley Steel Propeller Co., where he worked 
chiefly on production problems connected 
with the manufacture of propellers. Active 
in SAE Dayton Section affairs since joining 
the Society in 1943, Mr. Dinsmore served as 
1944-1945 secretary and treasurer 


Prof. Louis L. 
Otto, previously 
vice - chairman, 
has become 
chairman of SAE 
Syracuse Section 
for 1945-1946 
following the 
resignation of 
W. W. Burrows 


Pref. Louis L. Otto 


LOUIS L. OTTO has been an assistant 
professor in the Automotive Engineering De 
partment of Cornell University, Ithaca, 
N. Y., since 1942. He has distinguished 
himself as an instructor in courses in auto 
motive chassis design and in the theory, de 
sign, and testing of internal combustion en 
gines. Prior to his association with the 
University in 1938, he was a design engineer 
with the Kaustine Co., Inc., of Perry, N. Y 
Professor Otto was 1944-1945 vice-chairman 
of SAE Syracuse Section 


Section Chairmen Resign Posts 


Clyde H. Mitchell 





COL. CLYDE H. MITCHELL, who re 
| cently received his discharge from the 
| USAAF and is reaffiliating with the Gate 
Rubber Co. of Denver, has resigned as 


chairman of SAE Dayton Section. He is 


situated in New York as district sales mana- 


ger of the Gates firm for New York, New 
Jersey, and Connecticut. When he was 


elected chairman of Dayton Section, Colonel 


Mitchell was stationed at Wright Field as 


chief of the aircraft sub-section of the Air 
craft Procurement Division 
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W. W. Burrows 


W. W. BURROWS has left Syracuse, 


N. Y., to take up residence in Williamsport, 

Pa. This change of residence necessitated 

Mr. Burrows’ resignation as chairman of the 

SAE Syracuse Section. He was tor many 

years associated with the A:rcooled Motors 

Corp., Syracuse, as assistant to the first vice 
ident and chief engineer 



























Foreign Economic Administration, Trans 
portation Division, has returned to the 
United States and will make his residence 
in Arlington, Va 


Formerly a student member at the Uni 
versity of Detroit, MARION M. TAYLOR 
is mow an engineer with the Bureau of 
Aeronautics, Navy Department, Washington 
D. C. 


GRANT W. KELLER, an ensign in the 
USNR, has been, transferred from the Naval 
Air Technical Training Center, Memphis, 
Tenn., to the Naval Air Station at Moffett 
Field, Calif. 


GUNNAR LARSSON, an engineer with 
A. B. Aerotransport, has transferred his 
headquarters from New York City to Stock- 
holm, Sweden. 


Formerly chief production test engineer, 
Dodge Chicago Plant, Division of the Chrys- 
ler Corp., Chicago, U. A. PATCHETT is 
now mechanical engineer with Jack & 
Heintz, Inc., Cleveland 


ROY C. PENROD has joined the Robert 
I. Oestreicher Co., Columbus, Ohio, as ser- 
vice and parts manager. He was formerly 
mechanical engineer, Office of the Chief of 
Ordnance-Detroit. 


After 44 months of service in the USAAF, 
COL. JOSEPH A. MOLLER has returned to 
the Pure Oil Co. and is currently located in 
the company’s central control laboratory in 
Northfield, Ill. Before returning to the 
United States in June, he commanded a 
heavy bombardment group of Flying For 
tresses in the Eighth Air Force. Colonel 
Moller’s record discloses that he led more 
heavy bombardment aircraft attacking enemy 
targets in Europe than any other living air 
commander. On early missions he piloted a 
Fortress, and later was combat leader. His 


awards and decorations include the Silver 
Star, the Distinguished Flying Cross with 
three oak leaf clusters, the bronze star, and 
nany others. 

















Col. 
Joseph 






Taking part in the ground- 
breaking ceremonies at the 
General Motors Technical 
Center were (left to right): 
SAE +Past-President C. F. 
Kettering, vice-president in 
charge of GM _ Research 
Laboratories Division; SAE 
Past-President W. J. David- 
son, directing engineer at 
the Center; and C. L. Me- 
Cuen, vice-president in 
charge of GM Central Of- 
fice Engineering Staff. Mr. 
Kettering scorned the tradi- 
tional silver spade and sub- 
stituted in its place an 18- 
cu yd earth mover 


COM. OLIVER H. COTE, JR., is now the 
head of the structural modifications section 
of the Bureau of Aeronautics, Navy Depart- 
ment, Washington, D. C. He was formerly 
head of the Engineering Division, U. S. 
Navy, Aircraft 7th Fleet, c/o Fleet Post 
Office, San Francisco. 


COM. RALPH BAGGALEY, JR., USNR, 
has been released to inactive duty and will 
return to the McCrady-Rogers Co., Pitts- 
burgh. Before entering the Navy in 1942, 
he was superintendent of equipment for the 
McCrady-Rogers organization. His first as- 
signment in the Navy was as assistant chief 
if diesel engine maintenance, Bureau of 





Com. Ralph Baggaley, Jr. 


Ships, Washington, D. C., where he had a 
vital part in getting diesel engines and spare 
parts ready for the landing craft which 
operated in the Navy’s invasions. His last 
assignment was at the Naval Repair Base, 
San Diego, Calif., where he was technical 
adviser and liaison officer in the overhaul of 
landing ships on the Pacific Coast. Prior to 
his association with McCrady-Rogers Co. he 
was affiliated with the Pennsylvania High- 
ways Department as equipment engineer. 


COL. P. H. ROBEY, USAAF, is now 
chief of the Equipment Laboratory, Wright 
Field, Dayton, Ohio. Before this appoint- 
ment he was stationed at the Marietta Air 
Base, Marietta, Ga. 


Formerly assistant superintendent, assem- 
bly, Curtiss-Wright Corp., Indianapolis, Ind., 
VINCENT SHANNON has been appointed 
unit head, experimental assembly of the 
Propeller Division of the same corporation, 


Caldwell, N. J 


JOHN E. WALSTON, who was formerly 
ivilian automotive adviser, U. S. Army, 
Camp Shelby, Miss., has recently joined the 
Motor Transit Co., Jacksonville, Fla., as 
uperintendent of purchases and stores 
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Formerly test engineer, Rolls 
sion, Packard Motor Car Co. CLoyp 


Royce Diy 


DICKERSON is now experimental en 
in the Detroit Division of the | 
1rganization. 


RICHARD S. HUESTED, former| 
ager of the Washington office of ( 
Wright Corp., Washington, has recently 
appointed administrative assist re 
general manager of Wright Aeronayy-. 
Corp., Paterson, N. J. 





Until recently service engineer with ; 
Waterbury Tool Co., Division of Vicker 
Inc., Waterbury, Conn., HARRY H 
BROWN, JR., is now service manager wit 
the Brown and Thomas Auto Co.. Ney 
Haven, Conn. 

FRANK J. BREITSAMETER, a fire; 
first class in the USNR, is at present serviz 
in Tokyo. He was previously stationed ; 
the Naval Repair Base, Internal Combustio, 
Engine School, San Diego, Calif 


Before joining the Navy, EUGENE ¢ 
LENTZ was service engineer, Lycoming 
Division, Aviation Corp., Williamsport, 
He is now stationed in Chicago, Ill. 


Formerly owner and manager of the Ar 
Baker Transportation Garage, Los Angele 
Calif., H. E. MEAD is now the owner 
Ed. Mead Diesel & Truck Repairing, sanx 
city. 


Formerly scheduling officer, War Produ 
tion Board, Washington, HARRY R. DI 
SILVA may now be reached c/o the Sur 
plus Property Administration, Washington 
D. C: 


K. B. HOPFINGER has joined Girling 
Ltd., Birmingham, England, as dev 
ment engineer. He was formerly associat 
with Glyn, Mills & Co., London. 


E. J. LUXMOORE, who was forn 
with Chevrolet Motors, Division of Gener 
Motors Corp., Flint, Mich., is now located in 
the Chevrolet-Central Office, Detroit 


TOM SPALDING is now manager 2 
field engineer, Jack & Heintz, Inc., Cle 
land, Ohio. He was previously assistar 
the president of the same company wit! 
headquarters in Bedford, Ohio. 


DR. E. N. KEMLER has been appou 
head of the newly created Engineering | 
search Division of the Southern. Res 
Institute, Birmingham, Ala. Dr. Ke 
comes to the Institute from Purd 
sity where he was professor of 


enginecring. He has been associated © 
several companies in a consulting 
and was previously employed by Dodge Mig 


Corp., the University of Michigan, and 
research organizations. During 
years he was engaged in teaching 
search work for the Armed Force 
University 






Dr. E. N. 


Kemler 
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JOSEPH 11, BURROUGHS, JR., has 
} aire Engineering Corp., New 
designer. He was formerly 

“ait n the design department, Elco 

) n, Electric Boat Co., Bayonne, 


Uni recently engineer, Dodge Chicago 
Division of the Chrysler Corp., Chi- 
cago, EDM! IND B. COOPER is now auto- 
motive engineer with the Standard,Oil Co. 
-f Ind., Whiting, Ind. 


ENS. | WILLIAM S. LOGAN, USNR, for- 

ved as test and development 

, the Chrysler Corp., Detroit, is 

* a ing the Aviation Engineering 

Yficers’ School, Naval Air Technical Train- 
a Center, Memphis, Tenn. 


FORD L. PRESCOTT has been named 
esearch engineer, College of Engineering, 
University f Florida, Gainesville, Fla. He 
was formerly principal mechanical enginecr 
working on aircraft engines, design and 
development department, USAAF, Wright 
Field, Dayton, Ohio. 


ner 





Formerly liaison engineer, Illinois Divi- 
Bendix Aviation Corp., Chicago, W. J. 
HALL j is now assistant customer engineer, 
Bendix Products Division, South Bend, Ind. 


LIDIA MANSON has joined the De 
Laval Steam Turbine Co., Trenton, N. J. 
She was formerly associated with Clark 
Bros., Inc., Olean, N. Y. 


MILTON BREITMAN is now business 
representative dealing in engineering and 
estimating for the Breitman Iron Works, 
Bronx, N. Y. He was formerly field engi- 
neer, Chance Vought Aircraft, Division of 
United Aircraft Corp., Stratford, Conn. 


Formerly chief checker, tool design de- 
partment, Robbins Engineering Co., Detroit, 
IRVING L. ROSS is now a sergeant in the 
U. S. Army and is stationed at Sheppard 
Field, Tex. He is serving as flight engineer 
mn Dombers. 


BERYL Van LIEROP, who had been de- 
igner, Detroit Gear Division, Borg-Warner 
Corp., Detroit, has joined the U. S. Rubber 
: city, as machine designer. 


NIKOLA TRBOJEVICH has been ap- 
pointe! research and consulting engineer, 
Jack & Heintz, Inc., Cleveland. Mr. Trboje- 
vich, a noted mathematician, inventor, and 
gear expert, came to the United States in 
14. After taking engineering courses both 
at Northwestern University and Western 
tlectric Co., he became an engineer with 
- Illinois Tool Works, Chicago. Since 
then he has been an independent inventor 
and consulting engineer. His most notable 
the development of a new type of 

and hypoid gearing together 
nd machines for ite manufacture. 


Nikola 
Trbojevich 





December, 1945 





Cc. O. DOHRENWEND has been ap 
pointed director of the department of me- 
chanics, Illinois Institute of Technology, 
Chicago. He was formerly in charge of en- 
gineering mechanical research, Armour Re 
search Foundation, same city. 


Formerly chief design engineer, Romec 
Pump Co., Elyria, Ohio, LELAND MELVIN 
is now associated with the A. W. Hecker 
Co., Cleveland. 


Formerly at the Detroit Institute of Tech- 
nology, Detroit, HARLAN HOUGHTBY, a 
private in the U. S. Army, is now stationed 
at Camp Grant, Ill. 


A. C. BOOCK, Allis-Chalmers Mfg. Co., 
Springfield Works, Springfield, IIl., has been 
named chief engineer. He formerly held 
the position of assistant chief engineer. 


Formerly mechanical engineer, Stillwater 
War Industries, Inc., JOSEPH L. BECKER 
is now assistant general manager of the 
same company. 


LT.-COL. M. F. WEILL, who has re- 
cently become a civilian after serving since 
1941 with the Ordnance Department, is re- 
turning to the Ethyl Corp. as a field engi- 
neer and will make his headquarters in Los 
Angeles. Entering active duty in 1941 as a 
captain from a reserve status, he served as 
commanding officer of a Fourth Army 
heavy maintenance company on the West 
Coast. A year on the general staff at Head- 





Lt.-Col. M. F. Weill 


quarters Western Defense Command, Fourth 
Army, was followed by another year on the 
special Ordnance staff of the same head- 
quarters. He was transferred to Detroit in 
1943 on a tour of duty on the staff of 
BRIG.-GEN. JOHN K. CHRISTMAS, and 
was appointed in 1944 chief of the Techni- 
cal Branch, Maintenance Division. For the 
past nine months Colonel Weill has headed 
the planning and control functions of the 
Maintenance Division, Office of the Chief of 
Ordnance, Detroit. 


Before joining the Navy, R. KENNEDY 
SMITH, an ensign in the USNR, was an 
enginecr with the Parker Appliance Co., 
Cleveland. He is now catapult officer 
aboard the U. S. S. Badoeng Strait and 
may be contacted c/o Fleet Post Office, New 
York, N. ¥. 


FRANCIS LIEBER has been elected presi- 
dent of Service Carriers, Inc., Wilmington, 
Del. He was formerly an aviation consultant. 


RUSSELL S. ATKINSON has joined 
Dynamic Air Engineering, Inc., Los Angeles, 
as engineering sales manager for the Chi- 
cago district. He formerly held the position 


of chief engineer with Acro Engineering, 


Inc., Cleveland 
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L. H. SMITH has been appointed vice 
president in charge of engineering of the 
General American Aerocoach Co., Division 
of the General American Transportation 
Corp., Chicago. He is at present engaged in 
the engineering of the new Aerocoach buses 
for both the city-transit and intercity fields 


L. H. 
Smith 





Prior to joining the Aerocoach organization 
in March, 1940, Mr. Smith was in charge 
of new engine design for the Chrysler Corp., 
and then coach designer at General Motors 
Yellow Coach Division. In June, 1940, he 
set up the experimental engineering depart- 
ment at Aerocoach and began work on the 
first pilot model of the present Mastercraft 
Aerocoach. Mr. Smith will make his Head 
quarters in Chicago. 


F. R. NAIL has been named assistant 
to the chief engineer in charge of highway 
trucks, Mack Mfg. Corp., New York City. 
He had been assistant chief, Engineering 
Branch, U. S. Army, Office of the Chief of 
Ordnance-Detroit. 


P. M. HELDT has now completed his 
eries of books on automotive engineering 
with the publication of “The Automotive 
Chassis.” Intended both as a reference work 
for engineers and as a textbook for stu- 
dents, the book deals with the various parts 
nf the chassis, with the exception of the 
powerplant. In many cases, shortcomings 
f earlier designs are pointed out, and the 
reasons for their abandonment made clear. 
Rules for the proportioning of parts are 
given, together with numerous illustrations 
of stock parts—a helpful and stimulating 
procedure for the designer. Many of the 
design formulas are developed from basic 
principles, thus increasing the educational 
value of the volume. The book contains 
583 pp. and includes 380 illustrations. It is 
available from Mr. Heldt, Nyack, N. Y., for 
$6.00. 


Previously project engineer, Dodge Chi- 
cago Plant, Division of the Chrysler Corp., 
Chicago, L. B. BORNHAUSER has recently 
become production cugineer, Plymouth Divi- 
sion of the same corporation, Detroit. 


CHARLEs S. DOERR now holds the 
post of service manager with the White 
Motor Co., Philadelphia, Pa He was tor- 
merly director, M. V. Services, Federal 
Works Agency, Washington. 


FRED H. LOCKWOOD has set up offices 
in Chicago as public relations counsel. He 
was previously affiliated with the E. B 
Mathewson Co., same city. 


ARTHUR W. YODER is now assistant 
lubrication engineer, Socony-Vacuum Oil 
Co., Inc., Philadelphia, Pa. He was for- 
merly process engineer with Wright Acro 
nautical Corp., Paterson, N. J 
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Southern California Section was 
host to one of the most successful 
aeronautic meetings in history in Los 
Angeles on Nov. |. Members of the 
Section's Governing Board, which was 
largely responsible for the five-ses- 
sion, all-day engineering meeting, 
are Gerthal French, chairman; Duff 
Dean, vice-chairman, Fred H. Rohr, 
chairman, San Diego; Ralph Middle- 
ton, vice-chairman for aircraft; Burn- 
ham Adams, vice-chairman for air- 
craft powerplant; Thomas Wolfe, 
vice-chairman for air transport; 
Robert L. Johnson, secretary, and 
Charles H. Jacobsen, treasurer. 











by T. D. MacGREGOR 


ARTIME experience of the aviation industry has enabled it to make innv- 


merable advances. 


More important, it has hastened recognition of the 


existence of manifold inadequacies and unsolved problems— problems which 
aviation research is attacking vigorously, drawing on past experience, but 
looking toward the demands of the future. This was disclosed clearly at the 
Southern California Section’s Victory Aeronautical Engineering Meeting at the 


Biltmore Hotel in Los Angeles, Thursday, Nov. 1. 


This full-day session was 


the second and last part of this year’s Aeronautical Meeting, supplementing the 


sessions that were held on Oct. 4. This 
second part was as well attended as the first 
with an average for the daytime sessions of 
more than 200, and a capacity crowd of 4oc 
engineers attending the evening symposium 

The Icing Symposium, held during the 
morning session, presented a paper on A 
Report on the Nature of Ice Formation on 
Aircraft as Related to Airline Operation by 
Capt. C. M. Christensen, United Airlines, 
and another on The Airplane Icing Problem 
and Its Alleviation through Applied Re- 
search by Alun R. Jones of the NACA. Thus 
the subject was covered by an operator and 
a research analyst. 

Acronautical experts examined aircraft 
from nose to tail, pointed out their inefh- 
ciencies, and indicated the s.eps that are 
being taken and will be taken to correct 
them. 

One of the chronic and most troublesome 
aircraft diseases is that of ice formation: 
chronic because ice will form on any ex- 
posed part of any airplane, large or small, 
under given conditions (as yet not com- 
pletely determined), and troublesome be- 
cause of its interference with normal per- 
formance and control of the airplane. 


Describing the nature of ice formation 
and its effect on airline operations, Capt. 
C. M. Christenson, of United Airlines, em- 
phasized the fact that it is not a rare or 
occasional problem in the first paper at the 
Icing Symposium. Icing is a serious con- 
cern during several months of the year. Its 
effects on the performance of the plane are 
dangerous and, at the same time, unpredict- 
able. Some of the results which may be 
expected, he said, are interference with the 
reliability of instruments, antennae failure 
and power failure. The process of ice for- 
mation is determined by a number of fac- 
tors some of whose behavior is not known, 
such as the rate of accretion, the tempera 
ture and the altitude, and the character of 
ice type and formation. This last in turn 
depends on the size and character of the 
particles of water or ice, the temperature, 
and so on. 


Knowledge should be sufficient to enable 
forecast of the location and altitude where 
the condition wil] prevail. More should be 


known about the process of formation, the 
rate of accretion, of turbulence and _ subsi- 
dence, and the levels of escape. Also impor 
tant is the establishment of standard termi 
nology and reporting procedure, so that the 
airmen and the meteorologists may discuss 
the problem. Most important of all, he said, 
the problem must be solved on the drawing 
board, not in the overhaul shop. Anti-icing 
equipment should be built into aircraft parts, 
not added as an afterthought. 


Progress Cited 


Complicated and far from solution though 
some of these problems are, Alun R. Jones, 
NACA, assured the meeting that progress 
has been continuous, if not altogether satis- 
factory, since NACA research on icing began 
in 1928. He outlined the fundamental re- 
quirements for de-icing procedure which 
have been determined by research. Heat has 
so far seemed the best protection for all 
affected parts. Conditions whose establish- 
ment probably would provide adequate pro- 
tection against icing are a 100 F tempera- 
ture rise in dry air for all points on wing 
and empennage surfaces in front of a 10% 
chord; a heat flow of 1ooo Btu per hr per 
sq ft of windshield surface, and 3 to 5 watts 
per sq in. of surface area forward of 20% 
of the propeller chord. 

The patterns which future research should 
follow, he said, are clearly indicated. First, 
to establish a rational basis for design of 
de-icing equipment, it will be necessary to 
denominate a “limit” icing condition in 
which equipment will be expected to func- 
tion adequately. Before this can be done, a 
great deal more must be known about the 
factors which cause, ice formation, about its 
probable occurrence along established air 
transport routes, and about the exact effect 
of such factors as temperature, altitude, and 
the amount of free water during accretion 
In addition to these questions of cause and 
effect, Mr. Jones pointed out, there is the 
important problem of when ice becomes a 
hazard. 

It will not be necessary, he believes, to 
provide against all accretion at all times. 
The limit can probably best be determined 
by actual experience. Mr. Jones is certain 
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that a large-scale icing wind tunnel woul 
help to solve most of the outstanding p, 
lems of de-icing. He believes, too, that ; 
the present rate of successful research 
maintained, ice will soon cease to 
hazard. 

During discussion, Dr. A. L. Kley 
Douglas Aircraft Co., Inc., asked about th 
advantages of internal control horn 
felt that such controls might cause a te 
dency to flutter, but would elimina 
trouble. Capt. Christensen replied t 
had very little trouble with external ¢ 
horns, particularly if they were sh 
Asked about trouble due to water 1 
on the wing, he said his airline 
trouble with icing aft of 40% chord. The 


M 


did not believe that runback would be ; 
serious problem. 

Mr. Jones stated that NACA had 
hittle information on problems involved 
the thinner air-foil sections now %0 
used, but supposed that the new Cleve 
tunnel would bring some 
Klein commented that some of the Germa 
planes having heat de-icing were not 
have the ducts well filled with grass 
pings. He pointed out that the systems n 
being designed are completely unclean 
Mr. Messenger of Lockheed commented tha 
dirt in heating ducts might be 
a closed system. He understands that Get 
mans have used exhaust gases direct) 
heating with no heat exchanger. He a 
if any information was available. Mr. Jone 
replied that NACA had not work 
problem but would do so if there 
be sufficient interest. When asked abou 
effects due to condensation 6 


answers 


prevented b} 





corrosion 

water in the exhaust products, the author 
said the NACA was trying to get som 
answers to this question but in mean 
time felt that if the exhaust gas wes dumy 


at a temperature above the dew 
serious problem would exist. 

Capt. Christensen pointed out 
from corrosive products of com! 
water included in the exhaust 
worse than rain, which was 
-ountered. 


r2) 


Simultaneously, a Power Pi 
was held under the chairmanshi; 
Edenquist with two very excel aper 
by T. F. Hammen, Jr.,"and W. H. Row 
Ranger Aircraft Engine Co., covering 
installation problems of the forn 
maligned inline engines and a f 
ing An Electrical Model for the Investiga0o" 
of Crankshaft Torsional Vibratior - - 
line Engine by Hugh B. Stewart, Allis 


Division, General Motors Corp. This 8° am 
permitted equal participation by " 
4 
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1ent companies in the inline 


factors involved in the installa- 
nverted inline aircooled engine, 


Messr nen and Rowley described cool- 
ing a owling arrangements, oil cool- 
ing , induction systems, engine 
mour } exhaust systems. The cooling 
air fow is derived from the plane’s forward 


fan effect of the propeller, and 

ig effect of airflow past the cowl 

1 latter depends on the shape, area 

and 1 of entrance and exit, and the 
gn pressure chamber. 


Baffle Is Described 


\m recent successful developments 
descr ire the “turbulent flow’ baffle, 
which completely boxes the cylinder and in- 
duce 1) turbulence within the enclosed 

der to maintain maximum ther- 
potential between cooling fin and cool- 

ng air by a scrubbing action; the Al-fin 
which makes use of an aluminum 
uff with cooling fins machined into it to 
improve heat transfer of a finned cylinder 
to the cooling-air stream, and “bi-polar 
ling,” a method for delivering cooling 
air to both the downstream and upstream 
ides of the cylinder which considerably 
luces cooling power requirements. Ex- 
periments are in process for incorporating 
this last into a cowling installation which 
vill admit all required cooling and car- 

retor air through a common inlet. 
The authors believe that with the adop- 
f efficient design principles to handle 
juestions, it will not be long be- 
n power plants will be adaptable 
aw range of aircraft. 


Investigates Torsional Vibration 


ing the problem of crankshaft 
vibration with relation to inline 

zines, Mr. Stewart pointed out that in- 
ine power has served to empha- 
roblem. Torsional vibration often 

ulures in engine parts or propeller. 

€ most important aspects of engine 

he said, is fore-knowledge of the 

hanges of design on_ torsional 


hor described the electrical model 
been developed by Allison as a 
1 and simpler method of deter- 
ional vibration than the Holzer 
method. The model makes it 
ccording to Mr. Stewart, to deter- 
natural frequencies and relative 
of vibration in an engine system. 
jue into any part of the crank- 
he propeller can be found, and 
tiveness of different pendulum 


Decer 


per, 1945 


damper tunings be estimated. In these and 
other tests conducted, he said, good agree- 
ment has been experienced between actual 
engine results and the results shown by the 
model, so that it has proved to be a valuable 
instrument. 

The afternoon session held the attention 
of the members and guests by a “Brake 
Symposium” arranged by E. W. “Pop” 
Cleveland, an exponent of hydraulic equip- 
ment. The program consisted of papers 
by K. C. Monroe, Vickers, Inc., and E. F. 
Loweke, Hayes Industries, Inc., with a 
prepared discussion by E. K. Lasswell of 
the ATSC and Howard Field, Jr., hydraulic 
consultant. 


The Role of Accumulators 


The role of the accumulator as an im 
portant part of the airplane hydraulic sys- 
tem was described by Mr. Monroe. Its pur- 
pose is to provide storage of fluid under 
pressure as potential energy for momentary 
delivery to the system in addition to the 
delivery from the pump. The accumulator 
is recharged with fluid by the pump as a 
battery is recharged by a generator. In 
early aircraft, he said, accumulators were 
not necessary because a very small pump 
could operate continuously against low pres- 
sure with a relief valve acting as a pressure 
regulator, bypassing back to the reservoir 
any fluid not required for use. Pumps now 
are generally driven mechanically by the en- 
gine, so that the standard practice is to 
provide an unloading valve, or pressure 
regulator, which. will permit the discharge 
of the pump to bypass the pressure system 
after the accumulator is fully charged. 

Pointing out that the conventional type 
of accumulator used on most industrial in- 
stallations would have to weigh over six 





toms to be adequate to aircraft requirements, 
Mr. Monroe said that the spherical type of 
accumulator has so far produced the best 
results in all types of aircraft service, from 
the point of view of minimum weight, 
minimum overall dimensions, maximum dis 
placement and maximum life span. 


Power Brake Valves 


Another design problem accentuated by 
the increasing size and power of modern 
aircraft is that of the power brake valve 
Mr. Loweke explained that not only would 
a conventional power brake valve installed 
in a lasge present-day plane be quite inade- 
quate, but also the problem is augmented 
by the confining effect of aerodynamic de- 
sign in dictating the limitations of installa- 
tions and their performance. 

Discussing the relative merits of balanced 
and unbalanced type valves, the author said 
that while the balanced valve is normally 
almost frictionless and thus has almost in 
finite increment control, the use of different 
metals may bring about freezing up due to 
differences in contraction, and these valves 
are more sensitive both to scoring by foreign 
particles and to leakage. 

On the other hand, while the unbalanced 
valve is not so responsive in increment 
control because of the unbalanced forces, it 
gives a lesser time lag. One particular ad- 
vantage of the unbalanced valve, according 
to Mr. Loweke, is that its friction and inertia, 
or breakaway force, produces the possibly 
beneficial result of preloading the load 
spring and delaying the response of the 
load fee} piston. 

Thus the valve will be prevented from 
assuming a premature hunting position, will 
remain open longer and provide a ereater 
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SAE Aeronautical Work Highly Praised 


SAE aeronautical committee work on preservation and packaging of aero- 
nautical materials and equipment is praised as “a very definite ond essential 
contribution to successful culmination of the war" in a letter received by the 
Society from Rear Admiral E. D. Foster, aviation supply officer, USN. 

Pointing out that insurance of delivery of Navy aeronautical equipment and 
material in a ready-to-use condition was a major factor in victorious logistics - 
and that wartime shipping and handling conditions and the rigors of extreme 
foreign climate presented unparalleled problems — Admiral Foster writes: 

"These were overcome only by the unremitting effort and cooperation of indus- 
try in collaboration with technical personnel of the services. Outstanding among 
these programs, and the results obtained, were those conducted for the services 
with the manufacturers by the SAE Aeronautical Department. 





"Will you please accept," he concludes, “for the SAE and Mr. E. W. Rentz, 
Jr., and extend to all participants and members of the several committees and 
subcommittees on preservation and packaging of aeronautical materials and 
equipment, the lasting appreciation of this office for a very definite and essential 
contribution to the successful culmination of the war, particularly in so far as 
aeronautics was concerned.” 

The SAE committee which achieved the results so highly rated by Admiral 
Foster was Committee A-13, whose chairman was P. J. Kondla of Pratt & Whit- 
ney Aircraft. The committee itself - composed of men who acted as chairmen 
of the 16 subcommittees which worked under the direction of the main group - 
consisted of: R. G. Anderson, Sperry Gyroscope Co., Inc.; G. F. Cavanagh, 
Jack & Heintz, Inc.; L. A. Danse, General Motors Corp.; H. N. Droge, Kollsman 
Instrument Division, Square D Co.; C. M. Elliott, Eastman Kodak Co.; R. P. 
Lambeck, Hamilton Standard Propellers; H. A. Lockwood, Chandler-Evans Corp.; 
J. W. Meeks, Harrison Radiator Division, GMC; A. F. Pennington, Titeflex Metal 
Hose Co.; $. Ragonnet, Fairchild Camera & Instrument Co.; H. D. Stoleenburg, 
Bendix Products, Division of Bendix Aviation Corp.; H. H. Vogel, Champion 
Spark Plug Co.; L. J. Weber, General Electric Co.; and R. R. Zoeller, Lawrence 
Aeronautical Corp. 
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SAE Coming Events 








National Meetings 


AIR TRANSPORT ENGINEERING, Dec. 3-5, Edgewater Beach Hotel, 


Chicago 


ANNUAL MEETING & ENGINEERING DISPLAY, Jan. 7-11, 1946, 


Book-Cadillac Hotel, Detroit 


AERONAUTIC (Spring), April 3-5, 1946, New Yorker Hotel, New 


York 


Baltimore — Dec. 13 


Engineers Club; dinner 7:00 p.m. Old 
Timers Night. Speakers— W. F. Kneip, 
general manager, Maryland Motor Truck 
Association, Inc. A. H. Bishop, vice-presi- 
dent, Autocar Sales & Service Co. Talks 
illustrated with slides showing pictures of 
early Horseless Carriage. 


Cincinnati — Dec. 13 


Alms Hotel; dinner 6:30 p.m. Trends 
in Post-War Truck and Engine Design - 
Merrill C. Horine, sales promotion depart- 
ment, Mack Mfg. Corp 


Cleveland — Dec. 10 


Cleveland Club; dinner 6:30 p.m. Speaker 
and subject to be announced. 


Dayton — Dec. 5 


Van Cleve Hotel; dinner 6:45 p.m. Fu- 
ture Automotive Design — William B. Stout, 
Graham Paige Motors. 


Detroit — Dec. 10 and 17 


Dec. 10~-Horace H. Rackham Educa 
tional Memorial Building, dinner 6:30 p.m. 
Past, Present and Future of Jet Propulsion — 
Major General Benjamin Chidlaw, Wright 
Field. 

Dec. 17-—Horace H. Rackham Educa 
tional Memorial Building; meeting 7:30 
p.m. Will Light Metals Influence Passenger 
Car Design? (A) Forging & Casting, (B) 
Sheet Metal. Speakers: L. W. Kempf will 
cover castings and forgings; J. H. Dunn 
will cover sheet metal and R. B. Mears will 
talk on corrosion. All three men with 
Aluminum Co. of America. Potential Ap- 
plications of Magnesium in Automotive 
Vehicles—Dr. J. C. Mathes, development 
engineer, Dow Chemical Co. 


Indiana — Dec. 13 


Antlers Hotel, Indianapolis; Development 
ind Trends in Automatic Transmissions — 
Harry R. Greenlee, L. G. S. Spring Clutch 
Corp. 


Kansas City — Dec. 11 


Continental Hotel; dinner 6:30 p.m 
Speaker and subject to be announced. 


Metropolitan — Dec. 13 


Pennsylvania Hotel, New York; meeting 


7:45 p.m. Operational Engineering in the 
Eighth Air Force - Col. B. Kelsey. 


Mohawk-Hudson Group — Dec. 12 


DeWitt Clinton Hotel, Albany; dinner 
6:45 p.m. Speaker-F. N. Wilcox, engi- 
neer, General Electric Co. 


Northern California — Dec. 14 


Engineers Club, San Francisco; dinner 
6:15 p.m. Lubricating Oil Grease-L. W. 
McLennon, supervisor, Union Oil Co. 


Northwest — Dec. 7 


Gowman Hotel, Seattle; dinner 7:00 p.m. 
Speaker and subject to be announced. 


Oregon — Dec. 14 


Imperial Hotel; meeting 7:00 p.m. Mainte- 
nance and Its Relation to Public Transporta- 
tion-E. B. Richardson, superintendent of 
equipment, Portland Traction Co. 


St. Louis — Dec. 11 


Congress Hotel; dinner 6:30 p.m. A 
Glimpse Into the Future of the Diesel 
Engine -C. G. A. Rosen, director of re- 
search, Caterpillar Tractor Co 


Southern California — Dec. 7 


Biltmore Hotel, Los Angeles; meeting 
8:00 p.m. Passenger Cars. Speaker and 
subject to be announced. 


Spokane Group — Dec. 14 


Desert Hotel; dinner 7:00 p.m. Fleet 
Maintenance — Walter T. Thorsen, Grey- 
hound Lines. 


Twin City Group — Dec. 6 


Curtis Hotel, Minneapolis; dinner 6:30 
p.m. Valves and Valve Testing — Vincent 
Ayres, engineer of valve train parts, Wilcox- 
Rich Division, Eaton Mfg. Co. 


Washington — Dec. 13 


Dodge Hotel; dinner 6:30 p.m. Engine 
Wear —Clarence S. Bruce, automotive engi- 
neer, National Bureau of Standards. 


Wichita — Dec. 13 


Broadview Hotel; dinner 6:45 p.m. Mag- 
nesium Alloys and Their Application —J. C. 
Mathes. Motion Picture film 
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Student Branch News 


667 HE Diesel Engine in Automotive 7 


a Tans. 

port” was the utle of a paper presente: 

by P. E. Biggar, GMC Truck and Coach 
Division at the Oct. 3 meeting the SAR 
Branch of General Motors Institute. M 


Piggar discussed the advantages and 
uuons of both diesel and gasoline ¢; 
and outlined the present position of 
diesel in its use for automotive power. 

Steve Cenko was elected vice-chairmay 
Section A of the GMI SAE Branch, and 
George Kendro was voted secretary-treasure; 

Capt. M. G. Beard of American Airling 
addressed the SAE Student Branch of th 
College of the City of New York at is 
Oct. 10 meeting. Discussing the “Next Five 
Years in Commercial Aviation,” Capt. Beard 
declared that in five or ten years the New 
York City area will be demanding many 
times the number of operations now po. 
sible at La Guardia Field. He viewed th 
proposed multi-runway Idlewild airport 3 
the answer to the need for greater facilitia 
Also on the horizon Capt. Beard saw faster 
larger, more comfortable aircraft and pos 
sible consideration of unconventional craft 
Objectives of commercial aviation includ 
improved electronic equipment to overcome 
weather hazards, improved weight designs, 
hetter engines, higher wing loading, and 
improved passenger comfort. 

Duis W. Meador, Wright Aeronautica! 
Corp., presented an illustrated paper on fud 
injection mechanisms at the Oct. 24 meeting 
of the CCNY SAE Branch. Mr. Meade: 
outlined the exacting demands which must 
be made of injection equipment and de 
clared that extreme precision is required 
in manufacturing. The end product is 
justifiable in that it effers substantial saving 
in fuel dollars and cents. It is probable he 
indicated that production costs of injection 
equipment eventually will be slashed and 
the advantages over the carburetion system 
will be brought into prominence. 

Wednesday, Nov. 7, the CCNY SAE 
Branch was host to Herman Jackes, Jr., o 
Wright Aeronautical, who discussed and 
demonstrated the application of high speed 
photography to the study of events in 
aircraft engine. Film which had been ox 
posed at the camera speed of 2500 frames 
per sec was projected at 16 frames per st 
disclosing improper valve action and other 
phenomena not otherwise detectable. Mr 
Jackes indicated that a camera capable of 
taking pictures at the rate of 8000 to 12,000 
frames per sec is being prepared. Limits 
tions are the tensile properties of the film 
and the available candlepower needed & 
properly expose the film. 

The SAE Club of Fenn College launch 
the current year’s activities with a busines 
meeting on Oct. 16. Sam Close was voted 
chairman of the Club; Dan Votypka, vice 
chairman; Leonard Gerlat, secretary; 40° 
Manfred Massa, treasurer. 

Dr. J. T. Rettaliata, guest speaker at the 
Sept. 25 meeting of the University of Wis 
consin SAE Branch, described the develo 
ment and use of the gas turbine Mustra 
ing his lecture with slides, Dr. Rettaliat 
dealt with the history of the gas turbine, 8 
construction, the thermodynamics of 
cycle, and the gas turbine’s present 
proposed applications. 

New officers were elected to assume 3 
ministration of the University of Wisconsi 
SAE Branch at the Oct. 9 meeting. Geort 
Hlavka was voted chairman; Arthur Schmitt 
vice-chairman; Mildred Smith,  secretat? 
and Archie Kowalik, treasurer. 
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Check List of SAE Meetings Papers 


Here are 


4 Section Meetings of the Society of Automotive Engin- 
vs, which are still available in mimeographed form. 

The SAE policy, in respect to mimeographed copies of 
hese papers, is to make them available for at least one year 


ter presentation. 


Here Author 
Adams, E. W. 


Christenson, C.M 


Doman, Carl T 

Eaton, D. C. 

Criep, Com. E. F. 
Coddin, Lt. Com. C. S. 


Hanley, W. V. | 
Hunders, A. 


Austen, Robert N. 


Bentz, E. J. H. 
Burke, John D. 


Burkhalter, R. R. 
Churchill, H. E. 
Colby, Col. J. M. 


Collins, Tom. J. 
Colwell, A. T. 
Colwell, A. T. 


Davis, Francie W. 


Fageol, L. J. 


Fageol, F. R 


Ford, Lee H 


Gohn, E. P. 


Gohn, E. P. 
Hebert, Gordon 


Bachle, C. F. 


Beal, G. F. 
Beard, M.G. 


Bergen, Com. J. J. 


Berry, B. M. 
Rollins, F, S. / 


Brown, Merie 
Hoffman, Luther } 
Griffin, J. R. Jr. 


Campbell, Kenneth 


Campbell, Kenneth 


Decembe: 


1945 


listed those papers presented before National 


The following papers, divided under four general head 
ings for your convenience, are available at 25 cents to SAE 
Members and 50 cents to Non-Members. Ten or more 
mimeographed papers of any one title are available at 
reduced rates from the Special Publications Department, 
Society of Automotive Engineers, 29 West 39 Street, New 
York 18, N. Y. 


NEW Papers This Month 


Title of Preprint of Paper 


Performance Testing of Wheel- 
Bearing Lubricants 

A Report cn the Nature of Ice 
Formation on Aircraft as 
Related to “irline Operations 

General Requirements for Heli- 
copter Engines 

Cruising Economy By Use of 
Water Injection 

Significance of Cetane Number 
in Fuels 

Economics of Airline Fuel 
Utilization 


Date of 
Presentation 


Nov. 6-7, 45 


Nov. 1, 45 
Nov. 1, 45 
Nov. 1, 45 
Nov. 6-7, 45 
Nov. 1, 45 


Check 
Here 


Author 


Jones, Alun R. 
Kauppi, T. A. \ 
Pedersen, W. W. | 


Knight, J. E. \ 
Baxiey, C. H. 


Larson, C. M. 


Tongberg, C. O. 
Ellis, RE. } 
Baxley, C. H. 


Papers Previously Announced 


Maintenance Engineering of 
Chassis Leaf Sori 

Diesel Cold Starting Problems 

The Practical Postwar Car — 
Report of Automob4e Body 
Survey Conducted by the 
San Francisco Examiner 

Truck and Bus Transmissions 

The Weasel 

Contribution of Industry to 
Ordnance Tank-Automotive 
Engineering 

Post-War Diesel Fngines 

Alcohol -Water Injection 

Fuel Requirements for Farm 


Tractors 

Power Steering for Automotive 
Vehicles 

Possibilities and Limitations of 
Post War Bus Design for City 
Transportation 

Advantages of Multi-Power 
Plants in Motor Buses 

Recent Developments in One- 
Man-Operated Farm 
Machines 

Post War Truck Selection and 
Conditioning 


Cold S‘arting and Fleet Operation 


The Practical Postwar Car — 
Report of Automobile Body 
Survey 


Some Possibilities of Turbine 
Compounding with the Piston 
Engine 

Making the Cockpit Practica! 

Future Operational Require- 
ments in Relation to Cockpit 
Design 

Some Observations on the 
Financing of Local Air 
Transport 


Aviation Lubricating Oils 
Cockpit Lighting 


Some Advantages and Limita- 
tions of Centrifugal and Axia 
Aircraft Compressors 

Engine Cooling Fan Theory 
and Practice 


Vehicles 


May 9, 45 
June 11, 45 


Jan, 8-12, 45 
Oct. 10, 44 
March 19, 45 


Feb. 12, 45 
Jan. 8-12, 45 


Sept. 13, 44 
Jan. 8-12, 45 


Dec. 14, 44 


Jan, 8-12, 45 


Feb. 1, 46 


Feb. 12, 45 
Jan, 8-12, 45 


Jan. 8-12, 45 


| 


Aeronastics 


Jan. 8-12, 45 
Jan. 8-12, 45 


Oct. 5-7, 44 


Jan. 8-12, 45 
Aug. 24, 45 


Nov. 17, 44 


May 7, 45 


April 5-7, 44 


| 
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Herold, Richard 
Horine, Merrill C. 
Hunt, J. H. 
Kettering, C. F. 
Kishline, F. F. 
Lautzenhiser, F. B. 
Ocul, 1. 


Park, an 
Peirce, T. H. 


Pierce, Bert 
Rendel, T. B. 
Slemmons, C. 0. 
Taylor, C. Fayette 
Twyman, L. R. 


Vincent, E. T. 
Wilson, H. D. 


Carroll, W. F. 
Chase, Capt. J. H. 


Colin, Lt. R. J., Jr. 
Costa, Philip J. 


Cunningham, J. W. 
Dietrich, F. J. 


Dircksen, Maj. A. D. 


Doiza, John 


Edwards, M.L. 


Etchells, E. B. 
Underwood, A. F. { 


Title of Preprint of Paper 


Airplane 'cing Problem and its 
Alleviation through Research 


Silicones as Lubricants 


Modern Aircraft Refueling 


Diesel Fuel Additives Create 
New Concepts 


Application of Heavy Duty Addi- 
tives to Aviation Oils 


Superc ed Twe-Stroke 
Cycle Diesels 

Engineering Features of an Off- 
Highway Truck 

The Future of SAE Automobile 
Standards 


Fuels and Engines for Higher 
Power and Greater Efficiency 

Probable Post-War Automobile 
Desig” Trends 

A Non-Technical Discussion of 
Diese! vs. Gasoline Pewer 
Plants in Motor Trucks 

Power Brake Valves 

Post War Brakes 

Over the Roid Diesel Operation 

Bonded Rubber Torsional 
Vibration Dampers for 
Diesel Engines 

The Practical Postwar Car 


Post War Internal Combustion 
Engines and Their Fuels 


Rubber Tracks for Agriculture 


Effect of Engine Exhaust Pressure 


on the Performance of Com- 
pressor Turbine Units 


Hydraulics as Applied to Tractors 


and farm Machinery 
Piston Development Review 


Report of Automobile Body 
Survey conducted by the 
Chicago Herald American 


Airports in Southern California 


Analytical Fuel Reserve Sys- 
tems for Long Range Aircraft 


Electronic Controls in Aircraft 


Detonation in Flight — Its Effect 


on Fuel Consumption and 
Engine Life 

High Conductivity Cooling Fins 
for Aircraft Engines 

Aircraft Hiveting and Equipment 

Aircraft Lighting 

Coordination of Fiuid Coupling 


Driven Auxiliary Supercharger 


Speed to Engine Manifold 
Pressure 

Performance of the Air Oil 
Separator in Engine Breather 
Systems 


Silver Bearings 


Date of 
Presentation 


Nov. 1, 45 


Nov. 6-7, 45 
Oct. 4, 45 


Nov. 6-7, 45 


Nov. 6-7, 45 


Nov. 9, 44 
Jan. 19, 45 
Jan. 8-12, 48 
Jan. 8-12, 48 
Dec. 1, 44 


Jan. 8, 45 


Jan. 8-12, 48 
Jan. 8-12, 48 


Dec. 14, 44 
Sept. 13, 45 
Oct. 4, 45 
Sept. 13, 48 
Jan, 8-12, 45 


Jan, 8-12, 48 


Jan. 11, 48 


Oct. 5-7, 44 
Jan. 8-12, 45 


Jan. 8-12, 46 
May 1, 45 
May 1, 45 
Jan. 8-12, 45 


Jan, 8-12, 45 


April 24, 45 
May 7, 45 
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oe to Reduced Oct. 57, 44 years to follow the lh j 
‘oduction ct. A ; : an, § 
Fraas, Arthur P. Flow no gaa of Induc- 19 48 renee Oe — <enen j 
tion Systems Jan. 8-12, 4 R lla: an. 812 
Friedlander, J. W. — Costs of Personal ston 2, cote tiaietid “ae ae 0 
rolanes ay 7, A - et. 28 
Gardiner, Duncan B. —_ Electronic Analysis of Airplane eesegesenace “les este D 
arp Braking Systems Jan, 8-12, 45 Reichel, W. A. War Lessons in Testing of OC, 4.6 4 
be Gates, Hon. A. L. Naval Aviation Today in the Accessorias and Instruments Oct 
Pacific Feb. 5, 45 ____ Richards, W.M.S. The Pradiction of Engine Goo. > 
fot Gordon, Kenneth Contra! Cabin Development Jan. 8-12, 45 ing Requiremants by 
Gray, H.C. ) Chafing on Aircraft Engine . 
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SAE VETERANS AVAILABLE 


¢ are briefed experience records of SAE veterans of World War Il who are 
loyment through the SAE Placement Service. Interested employers are 
iddress inquiries by number to SAE Placement Service, Society of Automotive 


29 West 39 St., New York 18, N. Y. 





experience records may be 

r confidential consideration. 
50 Automotive Engineer, 52, hon- 
charged U. S. AAF Jan. 1, 
serving overseas as Major 


and olonel, experience in research, 
iut as mgr. of sales petroleum 
co service stations; can handle 
fleet ition, take complete charge of 


can handle men. Available 
y. Resident — Chicago, loca- 


5039 Prod. Engr., 37, experienced in 
rcra gine maint., working for Army 
discharged soldier World 

10 points preference with Civil 
Comm., foreign languages 

und German, available now. 
Utah, location preferred — East 


on < 


5096 Transp. Engr. and Supt. of 
Automotive Maint., 56, experienced 
heav ity equipment both diesel and 
ga owered, has had wide experi- 

¢ eld inspections, also setting up 
hing in automotive schools. 
Speaks French and German. Will con- 
sider foreign service. Army service. Has 
had of large shops, maint. of all 

,otor cars and trucks for manu- 
dealer and fleet owner. Resi- 
t-N. Y. C., available immediately. 


5099 Mechanical Engineer, 27, ex- 
er in aircraft engine and spark 
ing and general aircraft inspec- 

Now in Army, desires maint. 
osition with an airline. Will 

S. or foreign location. Resi- 


5102 Young Grad. Aero. Engr., 26, 
wit yrs. experience, desires engrg. 
involving coordination of de- 
gn, tooling and prod. depts. Discharged 
et AAF. Willing to undertake ad- 

hooling in preparation for pos- 
ire executive position in organi- 

Has completed one yr. grad. 
business adm. Resident — Ohio, 
New England or Midwest loca- 


Os 


5127 Fleet Operation, Maint. and 
ervice Supt., 48, wide experience in 
t nsportation, also heavy equip 
h as road equipment and cranes. 
Rece discharged U. S. Navy “Sea- 
er 2 yrs. in South Pacific Islands. 
- Calif., location open. 


Grad. Aero. Engr., 30, experi- 

raft engine installation, prod. 
testing, engine experimental 
d wind tunnel testing. Desires 
in prod. engrg. with opportun 
prod. management. Resident — 
cation open. 


5 Aero. Engr., 45, married, de- 
lawyer, admitted legal practice 

grad. Naval Engineer, 8 yrs. ex- 
per mostly aeronautical; BS, LLb. 


\ Pne 


g. JSDr.; supervisory experi- 


December, 1945 


ence in research, design, electric, physical 
and hydraulic testing, magnetos, highly 
precision equipments. Quality control 
organizer. Desires position with airline 
and/or where legal and engrg. knowl- 
edge and experience both useful. To be 
released USAAF Sept. 30, 1945, also 
served in World War I as test pilot (fly- 
ing boats). Resident-N.Y.C., prefers 
N.Y. or foreign location. 


5134 Aero. Engineer, 31, 812 yrs. ex- 
perience in airline, aircraft engine co., 
aircraft co. and Army Air Forces, desires 
permanent connection in aeronautical in 
dustry or engrg. sales. Resident — Calif., 
location open, foreign considered. 


5157 Service Mgr. or Sales Service 
Engr., 39, 12 yrs. experience for mfr. of 
industrial engines (gas diesel), automo- 
biles, trucks, marine engines, tractors, 
road building equipment or allied auto- 
motive sequipment. Resident — Detroit, 
prefers Midwest location. 


5165 Naval Officer, 40, ME and 
MME degrees, available soon, 20 yrs. 
experience gasoline and diesel engine de- 
velopment, research, motor coach fleet 
operation, executive ability, lab. direc- 
tion. Resident-L. IL. prefers L. I. or 
Met. N. Y. location. 


5174 Grad. Mech. Engr., 23, honor- 
able discharge U.S.A., 16 mos. experi- 
ence designing precision instruments, 
electro-mechanical devices. Capable of as- 
suming responsibility. Resident —- N.Y.C., 
prefers N. Y. C. location or vicinity 


5186 Navy Test Pilot, 29, 8 yrs. aero. 
design and flying experience, ME degree. 
Desires sales engrg., contact, dev. or test 
work. Will travel anywhere. Available 
immediately. Resident — Penn. 


5188 Supt., Fleet Operations and 
Maint., 28, 5 yrs. experience Army 
Operations and Maint. Officer (475 vehi- 
cles), gasoline and diesel equipment. BS 
in ME. .Resident-—c/o Postmaster, San 
Francisco, Calif., prefers West or North- 
west location. Available Jan. 1, 1946. 


5205 Sales or Service Promotion, 
grad. ME, 42, recently Captain Marines, 
desires connection with car, truck or 
parts manu. or major oil co. 20 yrs. 
experience. Location open, available im- 
mediately, resident — N. Y. 


5216 M.E. Grad., M.1.7., 26, former 
Naval officer, experience toolmaker, has 
held CE and Prod. Mgr. positions in 
metal fabrication and assembly. Avail- 
able immediately. Resident-— N. Y., lo 
cation open 


5217 Tool Process Engineer, 30, mar- 
ried, veteran Army Air Forces, physically 
fit, 10 yrs. wide practical experience tool 
and gage mfg. and inspection. Available 
immediately, temporary resident — Den 
ver, Colo., prefers Detroit area. 


5218 Industrial Engineer, General 
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Foreman, Prod. Mgr. or Supt., 43, Army 
officer (Major), transferred to inactive 
duty, 20 yrs. experience in machine tool 
held, in handling and supervising per- 
sonnel. Best of character. Available im 
mediately. Resident — Va., location open. 


5219 Production Engineer, 33, grad 
EE, 7 yrs. experience supervising manu. 
prod. and inspection of automotive parts, 
4 yrs. as project and liaison officer on 
tracklaying vehicles for Ordnance Dept 
Resident — Mich., location open. 


5220 Commercial Engineer, with 
Master's degree in Automotive Engrg 
30, 2 yrs. experience in automotive 
engrg., 4 yrs. as project officer, Capt 
U. S. Army, on tank dev. Desires posi 
tion as project or sales engineer in 
automotive or related field. Resident - 
Detroit, prefers Midwest or Southern 
location. 


5224 Mech. Engr., 22, BS at MIT 
BME at RPI, veteran, desires position 
with firm doing consulting or dev. work 
Resident N.Y.C., prefers N.Y.C. location 


5228 Mech. Engr., 26, with 3 yrs 
diesel operation and maint., 1 yr. diese) 
engine repair. Desires development, field 
service or sales internal combustion field 
Prefers eastern location, resident-—N. ] 





Army Thanks 
SAE for Aid 


HE Army has officially thanked the SAE 
for its cooperative work on limits of wear 
ngine pars, developed by the SAE Ord 
nance Vehicle Maintenance Committee on 


Engine Limits and Tolerances. 


The committee undertook an extensive 
survey of vehicle operators to obtain the 
data, which was later checked with vehicle 
manufacturers by the Office of the Chief of 
Ordnance-Detroit, before inclusion in the 


various military manuals. 


The data are a guide to mechanics as to 
when certain parts should be discarded 
rather than repaired. The problem was par 
ticularly acute when the survey was made 
because of the shortage of critical materials 


and parts at that time. 


The text of the letter from Genera] Wells 


follows: 

“This office wishes to express its 
deepest appreciation to the Soctety of 
Automotive Engineers for its splendid 
aid and cooperation with this office in 
establishing Wear Limits for use in 
overhaul of Army Vehicle Components 

“As a result of the information ob- 
tained, Wear Limits were established 
on forty-two (42) Standard Ordnance 
Engines and Power Trains. These data 
were published and distributed to Ord 
nance Shops which were engaged in the 
rebuilding of attomotive equipment 
General use of these data made possible 
1 great saving of both material and 
man hours. 


“We are very grateful to you for the 
valuable assistance you have rendered 
this office.” 
Sincerely yours 
(signed) 
G. M. WELLS 
Brigadier General, Ordnance Department 


Commanding 











Safety as a prerequisite to economy was the theme of SOUTHERN CALIFORNIA 
SECTION T&M Meeting, Oct. 26. Col. F. C. Lynch pointed out that a super- 
ficially minor accident may throw an axle or frame out of line and sharply in- 
crease operating costs. Training of personnel in the importance of safety is a 
vital necessity, he said. In a paper on the fundamentals of training operators, J. W. 
Sinclair presented a simple and concise formula of “do's” and don’ts” for safe 
and economical driving. 

Considerable discussion arose over the question of brake testing of commercial 
vehicles. It was agreed that present method of subjecting trucks and buses to 
braking tests without load is inadequate and inefficient. 


We may not expect to have atomic power for running automobiles or heating 
homes very soon, according to Dr. Marion L. Pool of Ohio State University. Dr. 
Pool, who has been conducting extensive research on atomic energy, told the 
DAYTON SECTION on Sept. 26 that future experiments may be directed more 
toward exploring the common elements. For example, he said, the process of 
developing the sun’s energy is ten times more efficient than that of producing 
the atomic bomb. 

Describing the development of U-235, the source of power for the atomic bomb, 
Dr. Pool said that there are no large concentrations of the element, because any 
concentration reaching the size of the critical mass would explode. This of course 
applies to the artificial extraction pile as well. Methods of counteracting this ten- 
dency to pre-explosion in the Oregon pile, which Dr. Pool compared in size to the 
12-story hotel in which the meeting was held, include the use of layers of cadraium 
to absorb the slow neutrons which crack the U-235 nuclei, and the utilization of 
the Columbia River as a cooling agent. 

Dr. Pool believes that with war-accelerated experimentation, our state of knowl- 
edge of atomic power has now reached approximately the stage which under 
normal conditions would have been approached in the year 2000. 

Reporting to Dayton Section on “Gas Turbine Metallurgy,’ E. M. Philips of 
General Electric Co., stated that the basic principles of today’s turbine are quite 
similar to those of early steam turbines, which date back to 1791. Lack of mate- 
rials has been the greatest handicap to the developmnt of the gas turbine, Mr. 
Philips pointed out, because of the high heat required for efficiency 


Three SAE past-presidents speaking to Nov. | METROPOLITAN SECTION 
meeting poked nostalgic fun at some of the old automobiles, discussed present 
engineering problems, and made predictions for the future. (See pp. 18-19 for 
digests.) 





(Left to right) John Bion, Metropolitan Section Vice-Chairman for Passenger 
Car and Body Activity, Speakers William B. Stout, William S$. James and Henry 
Crane 


MILWAUKEE SECTION Meeting, Nov. 2, heard Alex Taub describe trials 
ind tribulations of his automotive experience in wartime England. Based largely 
mn this experience, and on his contacts with technicians from other nations, is his 
lefinition of what the trend in trucks and passenger cars should be. In passenger 
ars he hopes to see such improvements as lighter weight, more passenger room, 
the return of the 4-cyl engine in lower priced cars, use of opposed cylinders, 4 and 
6, more elastic piston rings, front wheel drive, and an engine capable of 40 to 
15 mpg. Aspects he considers important for trucks are increased size in volume 
production, flat opposed engines, placed amidships, frame-automatic shift two- 
speed axles, tuning of engine for mpg, salt cooled valves, multiple spark plugs, 
and positive drive differential. Mr. Taub also pointed out that while durability 
has become a less important consideration in this country because of road improve- 
nent, the large potential foreign market should interest manufacturers in attempt- 
ing improvements in both durability and fuel consumption. 


Einstein’s energy-mass equivalent theorem stated in 1905 accounts for the pro- 
duction of atomic energy, O. W. Baird, professor of physics, San Diego State Col- 
lege, told SAN DIEGO BRANCH on Oct. 31. Only two radioactive substances 
having the necessary large mass change have yet been isolated on the scale neces- 
sary for atomic bombinz, Mr. Baird said. One is uranium-235, a natural isotope 
of uranium. The other is plutonium, an artificially created element. Plutonium 
s easier to produce and extract, he said, because large-scale chemical processes 
may be employed, and its raw material, U-238, constitutes 99.3% of natural 
iranium, as contrasted with 0.7% for U-235. In its present form, he pointed out, 
tomic power could not be used for automotive power 
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“Gas Turbine and 550 mph Acroplans 
Already a Reality” was the title of a paper 
presented by John F. Bailor of General Ele. 
tric Co. before the NORTHERN (All. . 
FORNIA SECTION, Oct. 8. Mr. Bails "f 
described the speed spectrum for aircraft, ; 4 
series of calculations covering all speqj 1 
ranges from zero for the free balloon 1 
25,000 mph for meteors entering the earth’; 
atmosphere. The spectrum also shows th 
curve of propeller efficiency as a function of 
speed, and the curve of horsepower required 
to drive a given frame, also as a function 
of speed. Mr. Bailor explained that th 


0 


limit on speed of a propeller driven airplane 
is set by the propeller efficiency curve: eff 
ciency increases as speed rises up to nearly 
500 mph, then begins to decrease. How MI 
ever, there is no such inherent limitation fol 
on jet-propelled aircraft, for the aerodynamic Gh 
design of the air frame containing the en S 
gine sets the only limit. By the ase of tem 
perature entropy diagrams and appropriate In 
values of temperature and pressure rat 
Mr. Bailor demonstrated how the increase 
of turbine wheel temperature and the pres 
sure ratio will increase gas turbine efficiency 
Minimum efficiency of 60% for turbine and 
compressor would be needed to drive th 
turbine alone, he said. 

Mr. Bailor reported that acrodynamiciss 
believe jet or rocket engines with prope mi 
aircraft design may reach and exceed the Tl 
speed of sound. Example of a faster-than [ 
sound aircraft now in experimental stage 
described by Mr. Bailor is the athodyd, 3 
jet-propelled duct whose minimum speed is 
650 mph. 

Mr. Bailor’s talk concluded with slides 
showing some of the present jet propulsion 
aircraft, including the Bell P-59 twin a: 
gine jet propulsion plane, and the P-8 
Lockheed Shooting Star. 
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SAE JOURN lELI 


Balfimore — Webster H. Francis, }e 
Buffalo — No Appointment 
Canadian — Warren B. Hastings 
Chicago — Austin W. Stromberg 
Cincinnati - Charles W. Coote 
Cleveland — Richard E. Brown 
Dayton —W. D. Hazlett 

Detroit — W. PF. Sherman 
Hawaiian — Al Molloy 

Indiana — Harlow Hyde 

Kansas City — Harold F. Twyman 
Metropolitan — Duis W. Meador 
Mid-Continent — No Appointment 
Milwaukee —-L. A. Wilson 

New England — Arnold R. Okuro 
No. California — J. H. MacPherson 
Northwest — No appointment 
Oregon — No Appointment 
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Nes Reduced passenger and freight rates, in- 
per creased employment, and more widespread 
ec: service have resulted from the increase in 
LI. air travel made possible by the development 
llor commercial aircraft, George Fuller of 
+ United Airlines told WASHINGTON SEC- 
eed TION meeting, Nov. 8. Probable sources of 
to even greater progress are larger planes with 
th’s ereater speed and cruising range, and radar 
the w nullify weather. In the order of their 
\ of importance, Mr. Fuller pointed out, the 
red three basic factors vital to commercial air- 
100 lines are safety, passenger comfort and speed. 
the A lively question and discussion period fol- 
ane lowed 
ff 
arly Controversial discussion at WESTERN 
DW: MICHIGAN SECTION meeting, Oct. 18, 
Hon followed presentation by E. B. Etchells, 
mic GMC Research Laboratories of a paper on 
en Silver Bearings” (SAE Journal, September, 
‘mM 1945). Opinions expressed: lead plate with 
jate Indium overplate prevents seizure of silver 
ti bearing lead plate prevents sloughing, 
pase Indium resists corrosion .. . lead tin is just 
res as good for corrosion as anv bearing matcrial 
ACY . crankshaft and bearing wear can be 
and reduced by finishing crank journals with 
the lateau finish 
cist C. O. Tongberg of Standard Oil Develop- 
oper ment Co. spoke to PHILADELPHIA SEC- 
the TION, Nov. 14, on “Appiication of Heavy 
han Duty Additives to Aviation Oils.” Mr. Tong- 
tage erg's presentation included a statement of 
a necessary improvements in aviation oil qual- 
d is ties, among them rust prevention, reduc- 
tion in engine wear, improved low tempera- 
jides ture characteristics and non-inflammability. 
sion iscussion was concerned chiefly with the 
ci: nomi ilue of detergent oils; general 
P-80 nclusion was that they have a definite 
ie for most types of engines. 
ny 


URN IELD EDITORS 


Peoria - No Appointment 
Philadelphia — Laurence Cooper 
Pittsburgh —No Appointment 
St. Louis -C. C. Butterworth 
So. California - T. D. MacGregor 
So. New England —Claude O. Broders 
Syracuse -No Appointment 
Texas ~ No Appointment 
Washington —E. K. Owens 
Western Michigan — No Appointment 
Wichita —~No Appointment 
Colorado Group - No Appointment 
Mohawk-Hudson Group 

— No Appointment 
Salt Lake Group — David Brown 
Spokane Group -No Appointment 
Twin City Group —George S. Johnson 
San Diego Unit ~ Grant B. Hodgson 
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On behalf of Mid-Continent Section members, a certificate of appreciation was 
presented to 1944 Mid-Continent Chairman John E. Baird on Nov 7. William 
F. Lowe (left) makes the presentation, while W. E. Thompson (right) stands by 


We may see six million automobiles and one million trucks produced in a single 
year in the near future, according to A. T. Colwell, vice-president of Thompson 
Products, Inc. Addressing 100 members and guests of the PITTSBURGH SEC- 
TION, Oct. 30, Mr. Colwell said that although any radical changes in passenger 
car design probably will come from small manufacturers, there is a definite trend 
toward compact engine types with few cylinders. He pointed out that the 16-cyl 
engine has gone, the 12 is going, and the straight 8 will probably not last long 
because it takes up too much room and its long heavy crankshaft is subject to tor- 
sional vibration and roughness. Thus he believes most engines will return to V-8 
or 6-cyl, with 4-cyl engines in the cheaper cars. Mr. Colwell’s opinion of rear 
engine mounting is that its disadvantages outweigh its advantages. Mr. Colwell 
emphasized the mutual debt of the aircraft and automobile industries. The auto 
mobile industry, he said, contributed the use of strong, light steels, precision manu- 
facture, and mass production, while aircraft found it necessary (and also possible) 
to ignore the cost factor, thus perfecting parts which have since through mass 
production techniques come down in cost to truck level 


Feeder line operator requirements are hardly approximated by current aircraft, 
according to Bowman R. Otto, president of Feeder Airlines Association. Speaking 
before DETROIT SECTION Acronautics Mecting, Oct. 10, Mr. Oito outlined 
requirements drawn up by the Technical Committee of Feeder Airlines Association. 
Attention is focused, he said, on economy of operation, low altitude and small 
airport performance, rapid loading and refueling facilities, and passenger comfort 
These specifications mean a high wing all metal transport with at least two cngines 
space for 18 to 22 passengers, and cargo space for 1500 to 2000» Ib. 

Howard Ailor, president, National Fly Ur-Self Systems, Inc., blames designers 
of personal planes for failing to take proper consideration of public needs and 
wishes. He believes that one and two engine passenger planes built to efficient 
specifications of weight, speed, range, and useful load could sell for $4000 and 
$12,000 respectively, on a production schedule of about 10,000. 

Arthur B. Schultz, chicf engineer of All American Aviation, Inc., estimated th 
with airmail pickup and feeder line operation, aviation will be able to serve 9U% 
of the nation, as against 30% by trunk lines alone. Available means of increasing 
aircraft utility described by Mr. Schultz include thousands of new airports, use of 
helicopter-type aircraft, extensive use of air pickup and fecder line service, and 
fast surface transportation to and from terminals. 

A 50 to one increase in non-scheduled flying, and a yearly expenditure of $1 
billion are predicted by John H. Gceisse, assistant to the Administrator of Civil 
Acronautics for Personal Flying. By a conservative estimate, he said, we will 
probably have 4% million pilots in ten years, with more being trained cach year 

At Detroit Section Production Activity Meeting, Oct. 15, Ralph M. Heintz, vice 
president of Jack & Heintz, Inc., and J. C. Fox of Doehler-Jarvis Corp., described 
the growth of the die casting industry during the war. Mr. Heintz explained 
that die casting as used now is a pressure casting process, and that metal inserts 
and threads are cast in the die casting to eliminate machining operations. Ad- 
vantages of die castings over usual sand castings are strength, smoothness, closer 
tolerances held, faster production. Cost is offset by climination of machining and 
reduction of manhours. Three fundamental qualities emphasized by Mr. Fox as 
Most important to die design are strength, accuracy and uniformity. 

Application of high-strength adhesives in fabrication of automotive parts and 
assemblies was discussed by D. L. Swayze of Chrysler Corp., at Detroit Section 
meeting, Nov. 1. Mr. Swayze emphasized the continuity of bonded joints, making 
possible reduction of metal gages, and freedom of design permitted by the wide 
varicty of materials that can be bonded in many combinations. He pointed out 
that the mass of data now available on important properties, as well as standardiza 
tion of tests and new testing methods, will ensure future progress. 

Discussion, led by Dr. Howard E. Fritz of B. F. Goodrich Rubber Co., was 
chiefly concerned with a resume of past problems and their solution, and a re- 
hearsal of present applications of adhesive technique: 
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VLL BET YOU‘RE 
JUST THE FOLKS 
MY BOSS IS LOOKING 





SAE Torsional Vibration Report 


Turned Over to Navy at Ceremony 


a ee report on current industry 
practice in handling the torsional vibra- 
ion a + was officially presented to the 
). S. Navy by the SAE War Engineering 
Board’s Committee on Torsional Vibration 
at Norfolk Navy Yard on Oct. 24. Chair 
man C. G. A. Rosen presented the report 
for the committee and Capt. L. F. Small, 
vhose request made in a speech at an SAE 
meeting in Cleveland generated the project 
yriginally, accepted for the Navy. Other 
speakers. at the informal presentation cere- 
mony included SAE Secretary and General 
Manager John A. C. Warner and Lt.-Com. 
Carl J. Vogt, who brought a personal mes- 
sage from Capt. T. C. Reamy, USN. R. C. 
Sackett, secretary, SAE War Engincering 
Board, was toastmaster. 

(See announcement on p. 74 of th 
suc.) 

Capt. Small 
ppreciation of the high value of the work 
ichieved by the committee, while Mr. Rosen 
Illustrated the intensity of SAE interest in 
he project by the fact that his committee 
has had 100% attendance at every meeting 
eld since its organization. 


expressed the Navy's deep 


The presentation ceremonies were pre 
eded by a tour of the Norfolk Navy Yard. 

A meeting of the committee with Navy 
epresentatives resulted in decision to con- 
tinue the efforts of the committee actively 
yn projects of interest to the Navy. 

[he report which the Navy received at 


SHAPES oF 
LAMINATED 
PLASTIC? 








WE SURELY ARE: We make SHAPES exclu- 
sively . . . short or long runs — all kinds, 
colors, sizes—with all the strength, dielec- 
tric qualities, light weight and machin- a> 
ability of laminated sheets, rods and tubes. 


the Norfolk ceremonies is one of several on 
which this committee is working and is one 
9 the most important technical projects 
completed by an SAE group in recent years. 
Original objective of the committee, as re- 
quested by Capt. Small, was “to develop 
facilities to eliminate or reduce diesel en 
gine torsional vibration problems to tolerable 
magnitude.” He was eager to have devel- 
oped ‘ta standard means for obtaining uni 
formly acceptable and practically repro 
ducible measure of stress due to torsional 
vibration.” 

Capt. Small envisioned five courses of 
action--upon which the committee started 
its work: 

Development of a simple and reliable 
torsiograph. 

2. Development of a simple calibration 
device. 

Provision of more information on 
dampers. 

4. Securing of cooperation between en 
gine engineers on torsional vibration prob- 
lems. 

5. Education of men in industry regard 
ng this problem. 


Committee Goals 


Goals for the committee, either set up 
yriginally or developed as a result of com- 
mittee deliberations, included: 

1. Preparation of report on current prac 

tice in industry with 

—— regard to handling 

the torsional vibra 
tion problem. 

2. Development of 
a standard torsional 
vibration data sum- 
mary form for man- 
ufacturers to submit 
to governmental pro- 
e curement agencies. 

3. Aninvestigation 
of shortcut methods 
for torsional caicu- 


) 


anion. 


4. Development of 
1 simplified  torsio 
graph. 

Development of 
1 torsiograph cali 
brator. 

6. Classification 
and specification of 
torsiographs. 

7. An attempt 
through experimen- 
tal readings to corre- 
late test stand data 





Andeower Kent with data obtained 


YOUR BEST SOURCE FOR 
stress specifications. 


UNBREAKABLE e LIGHT « NON-ABSORBENT 


»n board ship. 


8. The _ rewriting 
of Navy _ torsional 


of each objective is 
reviewed in follow 
ing paragraphs. 











Specialists 


The report on cur- 


in SHAPES laminated from pesins and fabrics (glass, synthetic or cotton) rent practice in in 
to exacting needs of America’s leading industrial engineers. Tell us | dustry with regard 


t samples similar to 
your shape requirements. We probably can submi 
your needs. Write to Andover Kent. New Brunswick, N. J. — TODAY! 


to handling the tor 
sional vibration prob- 
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lem has been prepared for public: tion. T) 
is the report delivered to the Navy o to 
folk. eG 

The project for developmen: 
ird torsional vibration data su 
tor manutacturers to submit 
mental procurement agencies was 
through a memorandum from (Cr 
Hartog outlining a data su: 
which he believes would, if use 


@ Stand. 


Y torn 








) m 
facturers submitting bids on governmen. 
contracts, simplify the work of se - 1 
in the government whose duty it ae 
evaluate such data. On June 2, 1944, F. D 
Porter was appointed chairman of a sub 
committee to prosecute this project. Up 
his leadership, the-committee has prepa 
what it believes to be a usable n. 

In June, 1944, L. F. Hope was appoint. 


chairman of a subcommittee to investigay 
shortcut methods for torsional 
Various reports were made at 
committee meetings. 


alculations 


1Dsequer 


The need for a simplified torsiograph we, 
initially voiced by Capt. Small, in the period 
just prior to the formation of the comn 

tee. It was decided, in furtherance of thi 


yt 


objective, ‘at the June 2, 1944, meeting 


ing | 


Detroit, to obtain for testing at the N 


Experiment Station in Annapolis two to 
siographs of the simplified type. The tw 
recommended by the committee were: (3 


the General Motors mechanical torsiogra 


and (b) the Chrysler optical torsiogra; 
These have been given to the Navy 
testing. 

Discussions with Navy person: ver 3 
period of time indicated a lessened interest 


in “fa continuously indicating simple 


siograph,” but a definite interest in knowin; 
more about the performance characterist 
of torsiographs of all types. Thus Mr 
Rosen’s “Program of Testing” of Oct 


1944, indicated the desirability of cooper 
ing with the Navy on tests including oth 
torsiographs in addition to the simplified 
torsiographs. At a Nov. 16 and 17 meeting 
in Peoria, L. M. Ball was appointed chair 
man of a subcommittee on the instrume 
test program in cooperation with the Nav 
The test program finally decided on 
cluding all types of torsiographs (as well a 
ivailable calibrators). Tests were actually 
run in Annapolis on March 12-16. Att 
April 27, 1945, meeting in Detroit a 
liminary discussion of the test result 
held. On June 7, S. T. Foresman se 
tabular review of the test amplitu 
Development of a torsiograph calibrat 
was outlined by Capt. Small prior to te 
formation of the committee. As mentionet 
in his talk at Portsmouth, he | al wat 
been definitely concerned with instrument 








inconsistencies and imaccuracies. The gen 
eral subject of calibration has assumed an 
important place in the committee's delib 
erations. From these discussions have fe 
sulted several published articles that direct 
concern calibrators and calibration 

At the Jan. 13 meeting in Detroit, it wa 
decided that the tests at Annapolis sched 
uled for March 12-16 should inc! test 
of the New York Navy Yard Sperry @ 
brator, the General Motors calibrator, and 


the Caterpillar calibrator. The calibrators 
were used at Annapolis and the resu'ts sui 
sequently presented at the April 27, 1945 
meeting in Detroit. At this time the com 
mittee believed it inadvisable to re 
iny one calibrator to the Navy. On June 7 


1945, S. T. Foresman compiled narks 


made concerning calibrators at the Apri 2 
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On 
1 Capt 


rent action has been 


, Detroit on June 2, 
appointed chairman of 
e to draw up specifica- 
is to fall within three 
ated by the committee: 
r field use; (b) compre- 
type; and (c) special 
ports and committee dis- 
lted in the completed 
Ball’s letter of May 15, 
ed specification in this 
yrated in the published 


th meeting on July 18 
Small viewed with 
differences in torsional 
and stresses that exist 
ations as compared to 
leterminations. This re- 
1 to suggest in his “Pro- 
yf Oct. 5, 1944, that the 
cooperation with the 
mental runs on the same 
the test stand and in- 


the latter at various lengths 


Mr 


Ball of April 16, 1945, 
ned that he was trying to 
in providing a vessel for 


Navy torsional stress 
inspiration for this phase 
rived from the talk pre- 
Small in Portsmouth on 


ifes a Limiting Vibratory 


r and the many aspects of 
roblem were discussed by 


Peoria, Nov. 16 and 17, 


Van Degrift was appointed 


S 


pecifications Subcommittee 


vas to prepare a report 


iggestions advanced at this 


T 
yan 


Feb. 


quent meeting was held in 


II, 1945, and a report 
22, 1945, Mr. Van Degrift 


Reamy to present the Navy's 


ecification revision. On 


Reamy replied to Mr. Van 


letter written by Dr. E. € 


ubricity 


cont. 


from p. 21 


by partial oxidation o1 
the oil, Mr. Bauer said, 
Contamination of this 
rom the oil by a process 
on. It employs certain 
earth, which have a 


afinity for these unstable 


for the stable hydrocar 
the oil itself. Clav blocks 
can be produced with 
ind no harm‘ul tendency 
per proportioning of ab 
rptive filtration can elimi 

of oil to a much greater 
imits specify. 

ider ation given to prob 

ication, and performance 

maintenance equipment, 

startling results may be 
ging the life of machines, 
eficiency, and reducing 
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Performance Counts In Postwar Vehicles 


Digest of Paper Mr. Herrington. However, he believes that 

by after a year or so of slightly embellished 

prewar styles, certain mechanical improve- 

A. W. HERRINGTON ments will be ready for 1947. Indications 
Marmon-Herrington Co., Inc. voint, he said, to elimination of the gear 
shift lever in favor of some sort of auto 

# Baltimore, Oct. 11 matic transmission, and to adoption of inde- 

(Paper entitled “Automotive Transporta pendent wheel springing. In the main, post 


tion ~ Postwar’) war efforts will be directed, not toward 

any radical changes, but toward improving 

EXT year’s automobiles may be quit on the existing types in the direction of 
similar to prewar models, according t sumplification, in order to facilitate mainte 





Typical Hallett Shielding equipment installed on 
General Motors and Gray marine Diesel Engine. 





Stre am lin CQ 
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nance and reduce cost. The newer engines 
will probably be aircooled, Mr. Herrington 
believes, with the process based on methods 
used on armored vehicles during the war. 
For the export trade, production of diesel- 
powered passenger cars may be expected to 
accommodate unusual fue! situations in some 
foreign countries, although they probably 
will never be efficient enough to compete 
in the domestic market. 

Prime requirements in trucks, Mr. Her- 
jington pointed out, will be improved per- 
formance and more economical operation: 
the former to meet efficiency demands of 
shippers and highway authorities, and the 
latter to enable trucks to compete on an 


equal basis with other forms of transporta- 
tion, 

Buses, Mr. Herrington believes, have 
proved their efficiency by giving excellent 
service under severe handicaps during the 
war. New editions probably will have en- 
gines of the flat type for installation under 
the floor, and will use new safety fuels. 
Mr. Herrington predicts that the trolley 
will be used extensively, because of its econ- 
omy, dependability, ease of acceleration, 
comparative lack -of noise and odor, and 
dynamic braking. 

Air transport will be considerably cheaper 
than before the war because of the great 
strides which have been made in aircraft 
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engines during the past few 
secing great advances in the transpor 
perishable commodities by air, Mr te 
rington emphasized the responsibility g 
communities to provide ad 

facilities to accommodate th 


YOQrs. Pog, 


Cqwate airy 
e air age, 


Cost, Engine Design 
Retard Quality Fuel; 


Digest of a paper 
by 


ROY O. CAMPBELL 
British American Oil Co. Lid, 


s Canadian, Oct, Y 


(Paper entitled “Quality Requirement; 
Modern Motor Fuels”) 


pee of the principal problems retary 
quality fuel development at the presa 
time, Mr. Campbell believes, is the fact thy 
engine development has not kept up wid 
fuel development. The situation is pay 
dloxical, he said, because the fuels are tw 
eapensive to use until proper engine deig 
enables them to be produced in large qua: 
tity, and at the same time there is no it 
centive for distributing higher performang 
engines to consumers until fuels which wil 
mect their performance requirements ax 
available for general distribution, A partid 
cause of the situation, he explained, is tu 
during the war the petroleum industry wa 
given financial carte blanche in the develop 
ment and manufacture of super fuels fo 
aircraft engines, so that there is now a uk 
log of experience and technique much it 
advance of engine development. 


Since antiknock value is the most impor 
tant single factor determining engine per 
formance, Mr. Campbell said, fuels a 
graded for quality on the basis of an octam 
number, which expresses antiknock valu 
Knock probably is duc to violent exploso 
of unburned vapor-air mixture, which 5 
critically heated and compressed by progres 
sive burning of fucl in the cylinder hed 
Results, he said, are loss of power, ovtt 
heating, and possibly cracking of pistots 
blewing of head gaskets and destruction d 
connecting-rod bearings. 

Standardized tests for octane numb 
made on CFR testing unit engines, accor 
ing to Mr. Campbell, show clearly whetht 
or not fuels are adequate to the requitt 
ments of cars actually on the highways. Th 
engine used is a nonsupercharged singe 
cylinder engine with a continuously variable 
cylinder head which allows changes of com 
pression ratio during testing. Close contra 
is maintained of speed, temperature, mixtle 
ratio, and intake air humidity. Resa 
test procedure employs a knockmeter © 
measure knock intensity, while Motor 
procedure compares actual dic-out pom 
under acceleration of new fuels with 0 
known fuels to determine octane num 

Another test described by Mr. Campbe 
as particularly useful for fuel research 
providing engine designers with iaiom 
tion is the borderline knock method. # 
this test, the engine is accelerated #" 
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Ww 1e spark slightly advanced in 
es, will 


umes, 


ach successive trial. The die-out points 
each acceleration form a curve which is 
he dividing line between knocking and 
sonknocking operation. Compared ‘with the 


known automatic spark advance curve for 
‘he test engine, Mr. Campbell explained, 
‘hie curve will show speeds at which knock- 
will occur, and also how much spark 
be built into the a&tomatic 
to make better use of the po- 
ities of certain fuels. 
speed knock seems to be the 








Since 10 
worst offender, and it is difficult, according 
Mr. Campbell, to train motorists to stay 
n second gear up to 30 mph, much effort 
3s been directed toward improvements in 
engine design and fuels which will help to 


4 evil. Among these are better 
d design, including dual carburetion 





higher intake manifold heating; use of 
uperchargers as a means of reducing the 
tane-number requirement; production of 
7 winter fuels, and more olefinic 


we V lat 

iti the low bosling fractions of 

f the fuels Beyond this, he said, little 

-an be done, short of entering the realm of 
gh cost fuel manufacture. 

Hopeful aspects of the problem, accord- 

ing to Mr. Campbell, are the fact that 


passenger-car manufacturers have so far 
dosely followed increases in motor fuel 
quality with better engine performance, and 
that there are sufficient good production 
rocesses already developed to mect the need 
for super fuels when it arises. He is cer- 


tain that close cooperation between develop- 
ment engineers of the petroleum and 
automotive industries will hasten the 

of compatible fuels and engines 
automobiles. 


Farm Time and Labor 
Saved by Hydraulics 


Digest of a paper 


by L. R. TWYMAN 


Vickers, Inc. 
= Milwaukee, Sept. 13 


entitled “Hydraulics as Applied to 
lractors and Farm Machinery’) 


hf pplication of hydraulics to farm ma- 
ry will have the extremely impor- 

tant eflect of equating to a large extent 
al capacity of the farmer with 
He productive capacity of his tractor-imple- 
t combination, according to Mr. Twy- 
the biggest barrier to full 
uu:zation of farm machinery has been the 
itat human strength, he said, the 
‘ndution of hydraulics in saving man 
hours, conserving muscular energy and add- 
MZ to machine efficiency will be a major 


“in 610 


one. Because of the strict cost limitations 
connected with all farm machinery, he 
= prompt progress in the stand- 
Weizats m of hydraulic equipment is espe- 
Cally important, 

. Mr, Twyman described the hydraulic 
control system as consisting essentially of a 
Pump, a small control valve and a fluid 
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motor. The tunction of the pump is to 
convert the engine’s rotary mechanical power 
into hydraulic power, more sensitive and 
more universally useful, which is in turn 
converted under pressure into linear or 
rotary mechanical power, at the place and 
force desired, by the fluid motor. 

Among the numerous advantages of hy 
draulic control discussed by Mr. Twyman 
are: 

1. Absence of exposed belts, chains, gear- 
ing shafts, bearings, clutches, and other 
troublesome and dangerous parts, so that 
safety shields are unnecessary 

2. Elimination of space interferences and 
many lubrication problems. 


3. Solution of the 
power’ around corners. 

4. Possibility of delivering a given torque 
at varying speeds by varying the amount 
of oil transmitted to the fluid motor, either 
through the displacement rate of the pump 
or by valving in the intermediate system. 

5. Provision for automatic overload pro- 
tection in the case of abnormal obstruction 
to movement. 

6. Inherent lubrication. 

To the farmer himself, Mr. Twyman 
pointed out, this means not only that the 
effort required for normal operations will 
be reduced to the manipulation of levers, 


but also that eventually many of the jobs 


problem of getting 
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of adjustment, for instance to changes in 
land contour or soil consistency, wall be 
taken care of automatically. 

Hydraulic application has failed to find 
universal acceptance in the farm machinery 
field, Mr. Twyman believes, chiefly becaus« 
of the expense occasioned by lack of stand 
ardization in mounting and drive equip 
ment, and also because engineering applica- 
tion work has not yet been extensive enough 
to apply hydraulic power to all the farm 
tasks for which it is fitted. In this connec 
tion, he pointed out, there are certain im 
portant aspects of pumps, valves and fluid 
motors which must be taken into account 


Pump design should take into consideratior 


intermittent pressure, volumetric efficiency, 
drive speed, delivery rate, viscosity range of 
the hydraulic oil being pumped, and ease of 
field servicing. Important characteristics of 
valves, or directional controls, are flow ca- 
pacity, controllability, smooth starting or 
interruption of oil flow, and minimum leak 
age. Fluid motors involve most of the same 
considerations as pumps, especially volu- 
metric efficiency, and also stalled, starting, 
and running torque ratings. Proper design 
of hose connections, filter, sealing methods 
ind other accessory parts is also important. 

Among the general problems of applica- 
tion engineering still to be met, with the 
factor of cost always taken into considera 
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uuon, are the manner of n 


driving the single or double hy Thy ' — 

- mounting of large pumps ar thy foo 
end of the crankshaft, he belie, is ae 
the best location; the choice ween the 
simplicity and lack of exposed parts of 
grouped hydraulic system and lexi! % 
and convenience of separate units, and th. 
problem of designing rotary neces, 
ings to provide for intercha ability i 
implements. 

In conclusion, Mr. Twyman again emp 





sized the inherent flexibility of th 
method of power transmission and ¢, 
its applicability to any type of power , 
farm machinery which can use the tr 
its source of power, and the o 
tance of providing soon for 

between tractor and implement 
the burden from the farmer. 


hyd 
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CARS and MEN 


cont. from p. 18 


The cooling was remarkably good 
trated by the fact that he built ¢ 
cars for the 1906 Vanderbilt Cu; 
74 in. bore and 4% in. stroke. The 
gines were 4 cyl. 

Considering the crude mecha 
able in those days, they cooled remarkat 
well. I believe it is a safe 
this early development clearly zed 
pathway for the present efficient aeronautica 
aircooled engines. 


a 


There were a number of two-cy 
those early days, all of which 
how broad the field was in which th 
signer had to choose his pathway 


Permit me for a moment to refer t 

of the men who built those early cars a 
who contributed so much in laying 
foundation stones for this industry. They 
were Frank and Charles Duryea, R. E. Olds 
Eiwood Haynes, a great early metallurgist 
the Apperson brothers, Henry Ford, Henry 
Leland, John Wilkenson, the designer of the 
Franklin, Al Brush, Charles King, Alexander 
Winton, Harry Knox, Lee Frayer 

of others too numerous to mentio 

About this time another type bega 

evolve. Let us call it the typically foreiga 
type. In a general way it is our automoduc 
of today, and if one describes the cal 
Mercedes, he would generally rt 
all. These cars had four-cylinder 

cated forward, radiator vertica 

pressed steel frames and transm s wit 
progressive or selective gears, th ri 
speeds, forward and reverse, lo< 


shifts, separated from the engine case, ane 
right hand steering. There was a great cca 
of controversy as to the final driv: vever 


Renault had just introduced th« 
or cardan shaft drive and some 
were beginning to follow, bi 
continued to use the double 
argument as to the value of the 
was not settled until vears lat 
our old friend Henry Crane, a pa 
of the SAE and father of the 
those early days, was one of the 
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ist, 





One of the advan- 
chain drive was the 
ight of the rear axle. 
of “I’’ beam or tubular 


problems in those early 

It was usually a high 
four trembler or vibra- 
1e dash and from there, 
ads went to the spark 
a primary breaker that 
nt to the primaries of 
readily see the proper 
vibrators which affected 
cylinders, together with 
the inlet valve spring, 
ice piece of expertness. 
prominent foreign cars 
and-break system which 
:nical method of opening 
nside the cylinders and 
sually operated by low 


o attempt to follow the 
ignition systems through 
nsion magneto or single 
sion commutator to the 

ms, except to say this 

into the industry one 
nt and colorful as well 
refer to C. F. Kettering. 
through that era, but I 

your attention to the 
cussion and argument in 


} r Salesmen were in a 


these differences. I can 
known salesman of for- 
York who, when asked by 

mer to explain the dif- 

v tension and high ten- 

the customer, “Are you 

and when the man 

was not, the salesman 

is no reason my explain- 
, yu would not understand 


Use of Aluminum 


Earl 


< 


wine crank cases and 
of those early cars were 
uminum castings. The cylinders of cast 
ast either singly or in pairs, and 
sa great deal of controversy as to 
f A few of the cars, notably 
erless, imported their cast- 
ious Plichon Foundry in 
early days we really did 
do fine core work and 
well as other castings. 


mR if the HT 


great deal of prevarication 
ut th t of those early cars. The 
tloase ranged to somewhere between 
and 115 in., and apparently everybody 
trying t ld the car to 2500 |b of 
illy nobody would admit 
ed more than that. 
1 consider the relatively flimsy 
5, you can readily see that 
an important point and there 
is much misrepresentation, 
ing, about the weight of 
s later about speeds and 
discussion about lubri- 
The crankcase that had 
cation was considered 
usually consisted of a 
yn the dash, driven by 
t with individual pumps 
the bearings and cyl- 
began to hear the word 
which simply meant 
rods were dipped in an 
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oil bath. The simplest form, of course, was 
gravity feed lubrication from the dash and 
you can see the adjustment of all these 
things had a considefable influence on the 
smoking and running of these earlier cars. 

Typical examples of this foreign type of 
automobile in the early 1900's were the 
Apperson, the Walter — made in New York, 
the Columbia— made by the Electric Ve 
hicle Co., the Locomobile, Peerless, Packard, 
Pope-Toledo, the Great Arrow (which was 
the Pierce of later days), the Stearns, the 
Thomas Flyer and later the Lozier and the 
Dorris. 

These cars were really beautiful examples 
of early independent thinking. There were 
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very tew guide-posts and no public me 
chanical consciousness. The American pub- 
lic had to be taught both its mechanics and 
its style taste. It was about this time that 
we evolved from the rear entrance tonneau 
to the side entrance type. There were great 
independent body builders both in Europe 
and America with very Tittle coordination 
and cooperation by the coach builder and 
the automobile designer. As a matter of 
act, there was considerable conflict between 
them but this conflict evolved certain definite 
pes which had their public appeal and 
which eventually dominated. 
Now this early period might well be 
led the rule of thumb stage. There was 
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practically no such thing as a dynamometer. 
A few engines were tested on belt-driven 
dynamos. The manograph was a big theory 
which was just coming into use and practi- 
cally all experimenting and testing was done 
on the roads under actual driving conditions 
and usually done by the designer and the 
climax of these tests was the races, endur- 
ance runs, hill climbs, economy tests, and 
other forms of early contests. You must 
understand in those days the effort was to 
make the public conscious that these auto- 
mobiles would run and to create confidence 


in their reliability. As a sample of these 
early promotional contests, in conjunction 
with a foreign driver, I drove a French 
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SMOOTH RUNNING 





INFREQUENT ADJUSTMENT 


MINIMUM INERTIA 


Clement-Bayard in a six-day-and-night en- 
durance test in 1904 to an alleged world's 
record~and the following year Lee Frayer 
and I drove a Frayer-Miller four-cylinder 
aircooled car in a six-day-and-night race on 
1 road course from Seabright to Sea Girt, 
New Jersey. There were some ten con- 
testants in this race and we actually covered 
3202 miles in 148 hours and made a non- 
stop record of about 1800 miles. We were 
hailed as the world’s long distance cham- 
pions. I still have as a prized memento a 
sold medal presented to me by Senator 
Morgan for that run. 

There was no knowledge of metallurgy 
in those days. Most of those hardy pioneers 
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were graduates of the bicycle o cn 
business. Heat treating was unknow, 
only the really true experts understog 
bonizing-or case hardening, as 7 
called. Selectivity of steels was unheard 
The most usual method of hardening 
heating and water quenching, Nickel ga 
was only a mysterious word heard {m 
across the ocean and vanadium ft 
even heard of, but in those alloys an P 
greatest advantage of the early foreign 
Eurepeans had steels and knew how » .. 
them. Tolerances, as we know them today 
were unknown because we had no expen 
ence as to what these should be. 

Starting around 1902, slowly bet sures 
the foreign type of automobile began 
displace the typically American types 9 
one. Engines came forward and becam 
vertical. Slowly but surely the many + 
transmissions, such as friction dine. @ 
planetary, and other types began to é 
appear and it became difficult to pick gy 
the actual foreign car from the Ameri 
car. Styling began to appear. 


ne 


Techniques Improved 


Experimental departments were sur 


and experimental equipment came on i 
horizon. Technology began to displace th 
crude guesswork of the earlier days 

tion and carburetion began the stages g 
standardization as we know it today. Th 
were the cars of 1904 to 1909 
on a sheen of thcir own. They were p 
standardized in either mechanics or sj 
but they were true shadows of the 


uw 


a 


_ 
iney 





created them. And what men they wer 
Louis Mooers, chief engineer of the ca 
Peerless and Moon cars; Charlie Schmid 
the first crack foreign engineer to come 4 
America to design the first four 


Packard and later the Peerless; Bo 

of the Royal Tourist; Pop Grueter 

ef the first Grueter and later the Mathew 
son; Ted Finch, designer of a very 
car, the Pungs-Finch, made in Det 
Howard Marmon, who I believe 

first engineer to use effective pressure 
systems; Col. William Guy Wa 
National; George Weidley of the Pr 
Col. Herbert Alden, designer of the ar 
Columbia, and later the engincering 
ef the Timken Axle Co.; Elmer and ! 
Apperson; Al Brush; George Dorris, wif 
built perhaps the first unit p 
America; A. L. Riker, the designer 
early Locomobiles and first president 
SAE —all these men had great influence 
those early designs and there were 
too numerous to mention. These men % 
their mark on 
vaguely it is true, but 
nitely, as each contributed 
foundations of this industry. These men ™ 
strong convictions and 
entire fortunes and_professior 
their individual judgments 
hewn paths to follow, no claborat 
tories to prove or disprove 


this great industry 


ofter risk 


and most often their experimental a0 
tory was the owner —and unlike the 
of medicine, they couldn't alwavs 
mistakes. They had no textbook 
to, but in lieu of technical literature ' 
was a tremendous lot of individual 0 
going on. 

Since 1909 the influence of the Soc’ 
Automotive Engineers has been fe ® 


though the Society was founded four ye 
earlier, and these great engincers 
be welded into a unit that is st s 
technological societies. The summer 
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erful thing in those early 
nen learned to become 
ey were business rivals. 
villingly exchanged views 
xperimental rooms were, 

ypen to each other and 

say that some of my 
today were the acquaint- 
those early days among 
competitors of thirty and 


st 1909, a Very important event took 





 ehith | think, had tremendous influ 
” yn the f - of the SAE. The activ- 
bof the hanical branch of the Asso- 
“of Licensed Automobile Manutfactur- 
oa transferred to the SAE. This great 
was in d by H. M. Swetland, one 
founders of SAE; Coker F. Clarkson, 
ver of ALAM’s mechanical branch 


ver the first general manager of the 
d Coffin, SAE president in 


eivinally, ALAM had its own mechani- 
disseminate mechanical and 
its — but barred all non- 
irticipation. The ALAM 
a cloak of secrecy which 
omatic sessions blush, but 

| viewpoint laid down by SAE 
following the transfer and supported 
yA Reeves, then ALAM general man- 
was discarded, and SAE began 

‘ n a broad, cooperative technical 
rocram which for years received a finan- 
the ALAM and later from 
essors, the National Automobile 
f Commerce and the present 
obile Manufacturers Association. Per- 
I that this wider viewpoint had 
jo with making possible the 
ing agreement among ALAM 
anufacturers, which, to my mind, was a 
nificent accomplishment in industrial 
operation and which did much to clear up 
patent confusions which appeared 


iL) 


1 time likely to throttle mechanical 


v n 
ai U 


t from 


g jump trom these early devel 

1945, which, I would remind 
ou, is the goth Anniversary of the found- 
our Society of Automotive Engi- 
am proud, indeed, to be one of its 
You and I can take great 
in the contributions of this great So- 
ety to the mechanical progress of the 
Mdustry through more than four decades, 
1 its major accomplishments during World 
and in its even more vital achieve- 
ments during the trying years of motorized 
ar which threatened our civilization dur- 
ng the past four and one-half years. 





iclusion, just a few words on the 
ities of the future that lie before you 


am sincerely convinced that at no time 

ustary of the industry was there 
/pportunity for real mechanical ad- 
it and progress than there is today. 
1 was never so open nor the problems 
was there ever a time when 

s had the tools to work with 

at they have now. Just consider for a 
ment werplant. C. F. Kettering 
story of triptane. This 

f double the mean effective 

almost double fuel mileage. 
it speaks of built-up crank- 
and solid connecting rod big ends. 
ind the rest of the Ford 

te ist crankshafts—and I can 
it ectly simple and feasible to 

of small fairly well bal 

ind weld them together 
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Then you have the fabricated steel engine 
and transmission cases. These are clearly 
indicated. That means light-weight and 
improved thermal conditions. Then there is 
turbine development. No one can foretell 
where that will end. 

Clutches and transmissions are going 
through tremendous changes. The surface 
isn’t even scratched. Consider the discus 
signs on location of the engine — front, rear 
or middle, and don’t ignore the middle. 
The Auto-Union racing car was one of the 
finest examples of this I'd ever seen and the 
flat engines open the gateway to that form. 
Spring suspensions are wide open, as you 
well know, and this country hasn’t even 
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started on the complete four-wheel indepen- 
dently sprung car. The finest riding car I 
ever drove was of that type. Brakes, I be- 
lieve, offer the greatest opportunity for 
improvement. Smaller wheels, larger tires 
and the restricted spaces will force some 
very nice brake designing, and just to throw 
in a thought, consider the coaster brake on 
1 bicycle. It is 3/10 in. wide, 2 in. in diam- 
eter, and yet is the only means of stopping 
a bicycle. The accessories of various types 
fler a tremendous field and I particularly 
call attention to the development of direct 
fuel injection. 

These are only high spots. I think I could 
point out twenty more fields for develop 
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ment so don’t for a moment feel that the analyzing {uels aNd lubricants take a 
end of the trail is here. You haven’t even Nazi equipment. In ONE Case, it wy * 
started, but the price of success will be samples of crankcase oil were flown y 4 
higher than ever before J ' ; 


and you must pay country and analyzed, 








IBS repon 
in work, study and research. You will have cont. from p. 25 British military intelliger and th , 
to put in more effort, but your take-out will man refinery producing 21 omg 
be proportionately greater, so don’t cry for testing equipment, education of operating destruction ~ all within five days 
the good old days. Keep your courage high personnel, and the development of reference Illustrative of progress in dey m 
and the motor car 10 years hence will be as fuels and lubricants. factory testing equipment escripyy ; 
much changed and improved as the car of Lifting of military restrictions permitted apparatus for testing whec!-bearing , ta? 
today is over those that I described this announcement that during the war CRC Objective, it was explair Was tg 
vening groups had worked with the military in mine the nature of greases displaying m= 
mum tendencies to leak tO Migros or 
ing 6-hr tests. Sixteen test os mw 
originally were built, and .2< Z we 
are under construction. Operation iy lle.) 
ent laboratories was said to have proyd 4 
only that results are- cor able has ce 
it now should be possibl produce w : 
which neither leak no: , 
sult of the cooperation of industry af m 
military in developing grea . { 
ment, it was added, gr 
can produce greases whi 
required needs, and, by t 
varieties which have ry 
teristics | 
$4iU 
New Lubricants Reported qua 
Development of silicone : 


lubricants characterized | 
to heat, cold, and oxidat 
to meet the need, particula ai T 
equipment, for lubrication 
throughout extreme ten 
Silicone greases and com} 
plained, resist changes in 


temperature range of —4o | 
Some silicone fluids we 
pour points of —so F t 


reported that if the temper: 
fluid and of a petroleum {i 
the same viscosity at 100 | 
zero, the silicone fluid wi 
sixth the viscosity of the « 
The silicones were chara 
fect lubricants” in so far h 
oxidation resistance, and 





inertness are concerned, 
lack “the overall! lubricating ! 
troleum oils. Lubricity wa 7 

' 


extreme variations, not on! een & 
but between metals and loa \ 

: The silicone fluid DC-7 ‘ 
E L to lubricate as well as SAI q q 
pETA purposes, surpassing petro br 





steel-to-brass lubrication at mod 
but proving less effective at Joa 
ing extreme-pressure ranges. O 
expressed that the silicones 
range of applications as 
cially when loads are light t 


AT 
ILLU ST AVERY 


In a gasoline or Diesel engine, nothing contributes so much to high operating 
efficiency and long service life as constantly correct lubrication. Can you think of 








anything then, in engine operation, that should be watched or checked more care- | pers cerca my Pega 
fully than the oil in the crank case? gpg ye se 

For nearly 18 years the VISCO-METER* has been doing an outstanding job on the flexibility and solubility 
automotive, stationary and marine engines by reason of its ‘watching and warn- | Se ee 
ing” the operator as to the lubricating quality of the oil in the crank case con- | water which mance the 
stantly while the engine is in operation. Only VISCO-METE R* can perform this cialized applications to solv 





engine protection service. cating problems. Silicone: 


} us products of coal, brine 
Everyone concerned in the design, manufacture, sale or use of gasoline and Diesel 

















with manufacture from n 
engines should know about the VISCO-METER* in every detail. This completely sibility. Compounding wit 
illustrated booklet makes interesting reading. Write, wire or phone for your copy. sure additives was cited 
There is no obligation. sibility of continued resear 

“ was quoted as $6.50 per Il 
Diesel Progre: 
= Progress in development 
| ~ and fuels, so rapid as to d 
CORPORATION BUFFALO 7, N. Y. | cepts of fuels and lubricants 
Sielty covered by U.S and Povcian Patou | * of diesel-engine perform 
“Hei covered é 0 727 tent 


acterized as heralding the 
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lex and cetane number. It 
theoretically perfect 100-cetane 
ready produced in the labora- 
made commercially available 
if desired. 
raised as to need for any 
rn either for cetane number 
in view of the greater need 
1 diesel fuels, lubricants, and 
to development of a com- 
h will produce maximum 
imum cost. Discussers advo- 
icl, lubricant, and engine re- 
n terms of ultimate operating 
and remarked that captured 
s indicated that German diesel 
ist a year ahead of American. 
d that wartime cooperative 
ers and users of diesel fuels, 
engines be continued, and 
ntion be paid to basic re 
pustion. 


Data On Combustion 


and indexes of diesel fuel 
ignition qualities were de- 
ful, but the greater need was 
xact knowledge of burning 
combustion. Cetane ratings 
have no relationship to com- 
gh high-cetane fuels were re- 
easy-starting qualities which 
ise of low-combustion engines. 
railroad switching hocomotives, 
nyl nitrate additives were re- 
demonstrated the possibilities 
agine performance so superior 
1ew concepts of power produc- 
xplained that the addition of 
ntity of amyl nitrate to diesel 
etane number resulted in pro- 
ime power output per gallon 
50 cetane untreated fuel. 
juestioned whether such results 
engines in railroad switching 
might be considered as ap- 
gh-output diesels, and declared 
nt thermal efficiency of the 
is more important than the 
cost of the fuel it consumes. 
iined that the trend appeared 
lower compression in diesels, 
ion in gasoline engines, and 
ire indications that the two 
1 point near 11 to 1, with 
fuel available for the one 
gasoline for the other, there 
n as to whether the greater 
to be found in high-cetane 
fuels. 
made that the cetane num- 
be viewed merely as an indi- 
l’s starting qualities, and that 
knowledge be sought as to the 
| to produce the maximum 
m each type of diesel. The 
hydrocarbons to aid such re 
tressed. 
ls were said to have created 
f nerformance when used in 
liesels built for the U. S. 
was expressed that modern 
roduce diesel fuels of special 
pecial engines and jobs. 


fl 
l¢€ 


Propulsion Developing 


yn for aircraft was described 
me advantages in high speed 
1 as becoming most efficient 
e 400 mph and at altitudes 
ft, where propellers lose their 
el consumption was said to be 
at low speeds. and altitudes 
advantages were reported to 
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be found in simplicity of design, immediate possible to operate airoraft at several times 
operation with no warm-up at temperatures the speed of sound. 
of —4o F, ease and economy of manufac It was admitted that jet propulsion is so 
ture, lightness, and absence of vibration. new of application as to lack adequate back 
Efficiency of jet propulsion, it was said, ground of research and development. Tre- 
would be increased as soon as metallurgical mendous fuel consumption was characterized 
progress permits of operation at temperatures as a current handicap. While the latest 
around 2500 F instead of the present 1200 large-size jet-propelled ship is capable of 
to 1300, and better-suited fuels become flying nonstop across the United States, it 
available. must take aboard a full tank car of fuel. 
Jet propulsion was said to be unsuited Lubricants for jet-propelled planes were 
to propulsion of ground vehicles except described as being stable in storage at —8o F, 
through adaptation of the turbine. It was resistant to oxidation at higher than 200 P, 
predicted that a combination of jet and and to be made by compounding California 
rocket propulsion eventually might make it base stocks with additives 





REDUCE RUNOUT 


In Your New Bus Models 
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If you specify MECHANICS Roller Bearing 
UNIVERSAL JOINTS for your new and im- 


proved models — you will reduce runout to a nA J C ei A WW | C “ 


minimum. The pilots in MECHANICS joints 

are ground to fit into the corresponding pilots Reller RB 4 

in the yokes. Yokes are turned from the CAMUNG 
bore, thus maintaining concentricity. Let our 


engineers show you how this and other U N | V t R s A L 


MECHANICS advantages will benefit your 


proos JOINTS 


-Mechanics Universal Joint Division 
BORG-WARNER CORPORATION 2026 Howison Avenue Rockford, Ulinois 
Detroit Office — 7 — 234 G. M. Bldg. 
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APPLICATIONS Received 


The applications for membership received between Oct. 10, 1945, and 
Nov. 10, 1945, are listed below. The members of the Society are urged to 
send any pertinent information with regard to those listed which the Couneil 
should have for consideration prior to their election. It is requested that 
such communications from members be sent promptly. 





Baltimore Section: Robert Fuller Bird C. Rapp, Howard C. Jones, John T. Mitten, 


sall, Herbert Logan Spencer. R. Theodore Whittleton, Carl T. Woznicki, 
Buffalo Section: Rolly W. Fitch, Philip William A. Zech 





Hoover, the Aristocrat of Bearings, are of the Super-Conrad Deep Groove 
Type employing the largest size and greatest number of balls. This type 
of bearing, plus the added advantage of Hoover's exclusive honed .race- 
ways has been proved, by actual test, to be the most universally depend- 


able for the varying conditions of load and speed under which modern 
machines operate. 


mm. OO FER 


f BALL AND BEARING COMPANY, ANN ARBOR, MICHIGAN 


Canadian Section: Charles p 
bald, Charles Carter, John G lb, — 
Hornell, Rolland Lewis Jerry, J. 


W. Prime, § 
Stanley John Randall. —_ 


Chicago Section: Hiralal s taldas Du 
Kenneth William Gehrke, Joseph Guns 
Green, Jack Louthan, Parmer Bruce Max 
well, Harry Role, Arthur Folsom Weston 
Richard Wysock. a 


Cincinnati Section: Rober 
Paul Klotsch, Charles A. Ps 


Cleveland Section: Frank J. py; 
Carl E. Bricker, Trevor Fink. Rober 1 
Fisher; Jr., Donald F. Horsburgh, Gilber | 
Monigold, Robert D. Pae, Burton Schey 
man, Arthur E. Stevens, Robert Willis 
Titgemeyer, Oscar F. Welshans 

Colorado Group: Major Ronal 


: 1 Mog 
ford. 


Dayton Section: Donald Dunham 4 
man, Norman K. Reinhard, H. G Se ter 


Detroit Section: Joseph Steven Alm 
J. Robert Arnold, Joseph Charles Brabey 
Robert P. Clifton, Robert T. Curchun 
N. B. Dicken, Manuel H. Elkin, Capt, Rog 
Lauder Fryer, Jr., J. B. Gates, Ludwig 4 
Gribler, John R. Harder, Levi Lithgo 
Henry, Thomas L. Holbrook, Sr., § 
Hotchkiss, Lee C. Jenne, Edward 
Jessop, Melville D. Johnson, William F 
Knouff, Frank D. Leonard, Harve 
Moore, Jr., George Andrew Rives, Fre 
Sage, Jr., Capt. James A. Scobie, Jr., G 
L. Smith, Eugene Tapperd, Baxter 
Fred E. Williams, John R. Woodside 


Hawaiian Section: Charles A. Harker 
Lewis M. Hubbard, Lloyd Dean Larm 
James Alexander Malloy, Eugene Georg 
McKibben, Robert L. Muller 


Indiana Section: Floyd James | 
John Jacob Gambold, Harold Hale Ha! 


Kansas City Section: P. T. Naud 


Metropolitan Section: Arthur 
Bennett, Gustave David Cerf, Eldred 
Crow, Charles S. Davis, Jr., Charles L 
Ginocchio, Ens. Norton B. Jamieson, | 
Van R. Kelly, Joseph E. Knight, Leigh & 
Lydecker, John Everett Plantinga, Rovet 
Puiseux, Myron W. Sawmiller, Allen Shaw 


Mid-Continent Section: Cornelius 4 
Blase, George F. Racette. 


Milwaukee Section: Elmer Edu 
Croisant, Donald E. Lewis 


Mohawk-Hudson Group: Maurice 
Collins, John F. FitzGerald, C. L. Love 
heck. 


New England Section: W1! 
Gaugh, John Alfred Stern 
Williams. 


Northern California Section: 
W. Eaton, William R. Hodge, N 
Jacobson, John R. Lambrecht, Robert 
Cloyd C. Smith, Harold D 
George W. Walker, Jr., Robert 
Whitney, Clarence W. Winther 


Northwest Section: Chest 
man, William O. Harper, Wa 


son, 


Oregon Section: Scott 
Erland Victor Hill 
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FW MEMBERS Qualified 


These cpplicants who have qualified for admission to the Society have been 
nto membership between Oct. 10, 1945, and Nov. 10, 1945. 


welcome 


The vorious grades of membership are indicated by: (M) 
Associate Member; (J) Junior; (Aff.) Affiliate Member; (SM) Service Mem- 


ber; (FM) Foreign Member. 


Philadelphia Section: WV. Newlin Keen 
(J) 

Pittsburgh Section: Cha: Roberts 
(M). 


Southern California Section: john K 
Brinkman (J), W. L. Craven (M), Joseph 
C. Gill (A), Robert Gordon (J), Stanley T. 
Horn (J), Lawrence W. Johnson (J), John 
Wm. Kelly (J), William H. Koehler (J), 


Member; (A) 





sitimore Section: Lt. W. Henke (J), 
dolph Stewart Merritt (A). 


sflolo Section: Harold P. Hender- 


A 


anadian Section: R. Norman Grainger 


\ Malcolm Jolley (M), Albert Jude 
) Chester Van Wagner (A), Ralph P. 
riner (A 


hicago Section: Ralph C. Archer 


Forrest M. Barney (J), Harry Cornell 
bin (M), Wm. J. Du Pilka (A), Carl 
ermann (M), Lawrence R. Lyons (M), 


holas Zasiebida (A), Chet A. Zielin (A). 


Robert H. Davies 
(M), Walter L. 


leveland Section: 
_ Preston G. Edward 
Tis M) 


colorado Group: Jack P. Shoup (J). 


Dayton Section: Richard E.- Gould 


Detrolt Section: Ernest V. Bunting 
), Orville Craig Fay (J), Matthew E. 


1 M. Hurry (A), William H. Kieber 
), Wade Lamb (M), A. F. Lapp (A), 
rge Paul Loweke (M), Michael Marvosh 
), Edward W. McIntosh (A), Glennard 
Olson (M) 


awailan Section: 
, Howard I 


Clyde H. Ahlf 
Overman (A). 


ndiana Section: 
laid G. Zi 


H. W. Dietrich (M), 
merman (J). 


etropolitan Section: Jacques A. 
George C. Fowler (A), Arthur 
Denny (A), John C. Gibb (M), W. 
ineth Houpt (J), Edward H. Jacobs (J), 
n H. Middlekamp (A), Arthur Poltmann 

Jacob Car] Rubin (J), Wallace M. 
lair (J), Mildred E. Suran (J). 


ilwaukee Section: Darryl W. John- 
M Lt. Wilson B. Riggan (A), Wil- 
in Sanderson (M). 


ew England Section: 
ter ] 


John souw- 


n 


orthern California Section: Lt. (jg) 
bert —_ ¢ Bennett (J), Allan P. 


Des 


orthwest Section: 


), Robert John E. 


rold Shaffer (M). 


Allan 


Christensen 
, Robert W. 


vregon Section: L. A. 
» Jesse M. Roseberry (A 


ember 


1945 


Peoria Section: 
(A). 


Harold F. 


William Albert Lester (J), Dwight M. Moore 
(M), Rollin K. Reiss (M), Chandler C. Ross 
(M), John A. Ruthven (A), Nicholas ] 
Salters (A), Fred H. Squires (M), Joseph 
QO. Strong (A), Zargous Zoraster (A). 


Stenstrom 
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Ef iN; 


@ Built to specifications for all types 
of applications—Diesel, Marine, Track 
Laying Tractor. 


we OVER A MILLION AUBURN CLUTCHES IN SERVICE 


AUBURN MANUFACTURING COMPANY 
AUBURN, INDIANA, U.S.A. 


DIVISION OF ATWOOD VACUUM MACHINE COMPANY, ROCKFORD, ILLINOIS 
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Perhaps Qa) can help you 


get your product to market faster! sc: 


Twin City Group: P. R 


We make metal parts and = “2 Tew 


Virginia Group: « Ww 

1 1 1 Groth (A), James A. Mi ree 

assemblies in quantity...also | fs0h.9 5205 4 Sie 
Henry P. Mitchell (A). 


engineer, design and develop. washington Sectic 


Brown (SM). 







Mu 






Outside of Section # Teseltery: 
Wiiliam Allbright (A), | 
(M), John G. Houst M). Hor. 
Taylor (J), John Bien 











Foreign: Albert Edward Hop 
England; Jurij Koffman (FM), §; 
George Henry Olding (FM), Aus 
Edward Francis Perry (FM 
liam Collin Spouse (A 
Glynnden Jack Sinclair \ 


Englan 








Applications Received 


cont. from p. 48 








Peoria Section: Jo! 
Thomas M. Logan. 


Philadelphia Section: 
Bird, Edward Edmunds, J P. Land 


Southern California Section: \\ 
K. Bowman, James Frederick Cook, Presley 
C. Dawson, Philip M. Hensley, A. E. Isham, 






ien j n 7 H d Yuan C, Lee, Oren V. Roberts, A. Virginu 
HE experience, equipment and co-operation that produce hoaies WAMAE A ldaeee. tol 
9,000,000 precision bomb fuzes in thirty months and won us Mary Sherry, Austin Graham Silvest 


Walter Van Voorhees. 
five citations for excellence in war production are now available 





Southern New England Section 


to help you on problems of metal parts manufacturing, assembly se p= ae Pag hawt 
Cc te 





work, or engineering and development. Seticnn: teitiana he 





. For twenty-seven years we've designed and manufactured 


parts and equipment in the automotive, aviation, industrial and 





Virginia Group: Rich 










Washington Section: Roland Howat 
consumer fields. Our facilities include large automatic screw Gapp, Major Willem A. Howe, 1%) 
Julius Kendall, Lt. Char ach, 
machines and chuckers for volume production to close tolerances. Walter H. White. 
if i ; Western Michigan Section: | 
Do we fit into your picture? Why not fell us your problem? | Pau ning 





Wichita Section: Don 


‘Outside of Section Territory 
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fluid in the tube lines. 
in discussing Mr. 

j out that the ideal 
ave perfectly smooth 
It would have an 
infinitesimal increments 
control motion curve. 

| in the manual brake 
ybiles and small air- 
rake valve of any type 
because definite incre- 
If the pilot is to have 
yortant that these incre- 
magnitude and as 
This 1s doubly 
brakes are very power- 
ymetry of the landing 


11 
oOssiDle. 


unusually easy, Mr. 
any brake valve, and 
anced valve, must be 


d and the unbalanced 
he net result will be a 
pilot little discrim- 


d D® d is interest- 
t he thought it of little 
urticular application. Mr. 
have presented it to help 
ine losses upstream and 

valve the same, Mr. 
might lead to 
the weight standpoint 


uneco- 


yut that the ideal brake 

which is impossible. 
sssible brake would have 
reaction time of the 
may be impracticable 
int. “However,” he 
vhat skeptical about 1! 


] 


enough lag to be ade 
commercial transport 
reason we do not be 


sec, a Reynolds num- 
fluid velocity of 35 ft 
eral case but rather a 
e unthinking use of these 
langerous.” 


the rate of flow should 


possible within prac 
tations so that brake lag 
possible. He recalled 
ving 100 mph will travel 
sec. 
ind that electrical strain 
tone bridge arrangement 
erfect pressure pick-up. 
requency of the complete 
the order of 50,000 
transient phenomena are 
“If we wish to stand- 
ds so that results from 
may be correlated it 
to choose methods hav- 
accuracies,”” he said. 
Mac Short, 
the afternoon Air Trans- 
ipers on Economics of 
ition by W. V. Hanley 
ilifornia Research Corp.., 
omy by Use of Water 
Eaton, Wright Aero- 
xtensive discussion fol- 


nel 
ship of 


nomics of airline fuel 
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the first automobile race 


On Thanksgiving Day, 1895, the first automobile race ever 

run in America started from the building now housing the 

Museum of Science and Industry in Chicago. This event started 

the great race of industrial progress in America—a progress 

which has been paced by the dynamic automotive industry. 
To commemorate this Golden Jubilee of the automobile, 

the Museum of Science and Industry recreated 

this race over the same course, with the same type cars 

on Thanksgiving Day, 1945. 


ulaitial Pogue 


MAKES AMERICA GREAT 


An important contributing factor in the production of 
more and better things for better living has been the de- 
velopment in the use of cutting fluids and specialized 
lubricants. Thirty years before the first automoble race, 
the D. A. Stuart Oil Company began furnishing industrial 
oils to American industry. And ever since, this company 
has devoted itself exclusively to the job of making better 
cutting fluids and helping industry use them to greatest 
advantage. This long, valuable background, as well as the 
latest experience resulting from Stuart's close integration in 
the war production program, is at your service. In your 
plans for future progress, the Stuart organization would like 
to help you use cutting fluids to the best advantage. Invite 
an engineer to call on you. Write D. A. Stuart Oil “ 
Company, Limited, 2727-51 South Troy Street, 4 
Chicago 23, Illinois. 


Ctuart [fil co. 
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utilization, Mr. Hanley emphasized the im 


portance of cooperative effort on the part 
ot engine, air frame and fuel manufacturers 
and airline operators in solving 
problems such as the economic value of 
antiknock quality in fuels for airline use. 


specific 


High-Quality Fuels Advantageous 


The advantage of using higher quality 
and more expensive fuels does not depend 
only on the ratio of spent to cost 
aved, he said, but is determined by such 
important details as landing weight limita 
tions laid down by the CAA. For a given 
operation, these mean that in order to utilize 
the full load carrying ability of a 


price 


plane, 


— 


Problems 





New Precision Built Roto Center 
Eliminates Chatter ...Speeds Production! 


Now You Can replace dead centers on lathe and 
grinder tailstocks, with this new Keene live Roto 
Center—to increase production—to eliminate all 
radial play and possibility of chatter! Low in 
cost, the Roto Center is a high capacity unit, 
featuring many innovations to speed and improve 


quality of work! 


Matched roller bearings preloaded, are packed 
with high grade anti-friction grease at assembly. 


ufficient fuel must be consumed to reduce 
the gross take-off weight to the permissible 
.nding weight. On short range flights, 
those which are short of the landing weight 
limited distance, he said, it is impossible 
to utilize the full load carrying capacity of 
the airplane, since the payload is not af- 
fected by changes in fuel con:umption. 


On long range flights, greater than the 
landing weight limited distance, the full load 
carrying ability is utilized by take-off at 
maximum allowable gross weight. Here 
the payload is a function of the flight dis- 
tance, and affected by variations in fuel con- 
sumption. The payload is always decreased, 
f course, by the amount of reserve fuel 





Ingenious New 


Technical Methods 


To Help You with Your Reconversion 












The Keene Roto Center 


No attention is required for long periods. After 


assembly, runout is kept to absolute minimum— 
Rear of center is 
standard hydraulic 
Chips, dust and cutting oil cannot reach bearings! 


guaranteed less than .0002. 
tapped to receive 


More and more peacetime “helps on the job” 
are returning to industry. One of these days, fa- 
mous, flavorful W rigley’s Spearmint Gum willalso 
be back to help you ‘“‘on the job’’—but only when 
we can assure Wrigley’s Spearmint manufacture 
in quantity and quality for all. Today, we ask you 
to remember the famous Wrigley’s Spearmint 
again enjoy 
W rigley’s Spearmint Gum quality and flavor while 


wrapper. Tomorrow, you may 


you are at work. 


Yow can get complete information from 


fitting. 


Remember this wrapper 


Keene Electrical Machinery Co., 549 W. Washington Blvd. 


Chicago 6, Til 
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carried, and present Ciyj t Re 
require sufficient fuel for 

































































tion, plus distance to the a nate ‘ ‘e A 
point, plus 45 minutes’ flyi: tume The, 
facts are important from ended 
of fuel quality, since high quali fuels 3 
usually valuable only for lo ange hehe, 





when they permit higher 
with a resulting reduction 
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tion, 
In a prepared paper, Andrew L, Pom- 
Ranger Aircraft Engines, hoped that 














mand for, and development better 
ity fuels will not be discouraged. E 
can be designed, and are ava 
which will show greater returns for increase 
in antiknock quality than the one 3 
Mr. Hanley. It is not uncor 
with an engine of fixed d 
increase the take-off 
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18% by using 100 octane fuel insteg 
one rated at gr. 
While such engines must be desizna 





structurally for the higher 

very little —if any — penalty j; 
of engine size or weight by 
who uses a lower grade of 
compromise makes for flexibili 
vines of such designs, additiona 
will accrue to owners by incre 


















compression ratio, spark advance, and othe 
engine variables which promote increased 





economy. 


Investigations by a numb £ companies 
have shown that water injection can 
used to suppress knock with a total liqui 
consumption equal to, or less than, the fue 


consumption required to suppress detona 
tion. This is true both in 


take-off. 
Evening Session 


The evening and final sessi 
of two papers on the highly controversia 
subject of helicopters. This session was very 
well rounded, since the first 
Aircooled Motors 
the problem of: adequate engines for heli 
copters; the second paper covered the desig 
problems involved, by Fred I l 
graf Helicopter Co., who review 
culties encountered in helicopt 
an added feature following the paj 
motion picture, showing the 
and operation of the Bell helicopter, was 
shown. 








Although requirements for icopter 
gimes are substantially the same as thos 
for airplane powerplants, the ver 
of the industry and the rapid ge whic 
it is undergoing make difficult 
tion of standards. Mr. Doman out ¢ 
general requirements for a heli f 
plant. It should incorporate, he sa 
mum power, minimum weight, n 
reliability, ability to overspec 
vice, and minimum cost. One ¢ 
emphasized as important 1s that ol x! 
engine design. 














Mr. Landgraf, he said, bel 

the responsibility of engine de 

duce a package power unit f 

copters. If possible this sh 
accessories such as gearing and ¢xd 
tem. The current tendency, accorcing 
Mr. Landgraf, is to take an engine 

its accessories as afterthoughts, 










which naturally results in a heavier cM 
. 1 T 
Mr. Doman feels that Mr. Lanes 
specification of a 216 |b ‘ ant 





115 hp unit is ambitious, g1 
cations for a 
engine should operate smoot! 





popular price 
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(survey of the new cars, trucks 
and buses again proves the 
predominating preference for 
Hyatt Quiet Roller Bearings. 

In transmissions — differen- 
tials— pinions—rear wheels— 
steering gear—Hyatts again play 
the principal role in 
bearing specifications. 

In every vital place 


where Hyatt Roller 
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Bearings appear, the manufac- 
turer— distributor— dealer and 
ultimate buyer are assured of 
dependable bearing perform- 
ance over a long mileage 
period. Hyatt Bearings Divi- 
sion, General Motors Corpora- 
tion, Harrison, New 
Jersey; Chicago: 
Detroit; Pittsburgh; 


Oakland, California. 


HYATT ROLLER BEARINGS 
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with minimum fuel consumption, and 
should be able to accelerate rapidly. A 
horizontal engine probably would result in 
a lower cost helicopter, from the point of 
view of both production cost and ease of 
repair. Cooling is difficult in the helicopter 
because at times the engine must operate 
at full throttle with no forward motion to 
utilize the slip stream. Self-cooling prob- 
ably will be done by an axial fan, which 
has the advantages of simplicity and silence. 

Engine weight, Mr. Doman said, is al- 
ways a compromise between cost, perform- 
ance and life. For instance, the popular use 
of magnesium as a means of reducing 
weight means poor performance for certain 
parts; lightening out of the crankshaft will 
often cost more and reduce the life of the 
part, without a commensurate saving in 
cost. He believes, however, that as soon 
as the industry has developed sufficiently to 
establish a basic type of helicopter, so that 
concrete specifications can be submitted to 
engine designers, it will not be difficult to 
design a power plant to fit the need. 

Interesting as a parallel to Mr. Doman’s 
specifications for the ideal helicopter was 
Mr. Landgraf’s catalog of what: is wrong 
with the current helicopter. It is, he said, 
ugly, noisy, rough, tricky to fly, compli- 
cated, expensive, subject to mechanical fail- 
ure, and poor in load carrying ability. 


Mechanical Problems Take Precedence 


Poor appearance results from the fact 
that in the present confused status of heli- 
copter design, mechanical problems must 
take precedence over styling. Noise results 
from inherent sirplane engine noise about 
which nothing has yet been done. The 
principal source of noise, Mr. Landxraf said, 
is the exhaust system, but even if this were 
silenced, other noises would begin to ap- 
pear. This is a question for acoustics ex- 
perts. Roughness comes both from aero- 
dynamic design and from mechanical design. 

Most remedies have served only to pro- 
duce other new difficulties, but such meth- 
ods of correction as increased blade stiff- 
ness, better balance, control through cyclic 
displacement of blade ailerons rather than 
movement of the entire blade, and an in- 
crease in the number of blades promise 
ome improvement. The problem of tricky 
flying is accentuated by the requirement of 
dynamic as well as static stability. There 
are a number of methods of maintaining 
stability, and Mr. Landgraf believes almost 
any will do so long as the pilot does not 
have to do it. 


Cost Will Decrease 


Cost and complexity, as functions of de- 
sign, will eventually be decreased by com- 
Promise and_ standardization. Mechanical 
failures can largely be corrected by applica- 
tion of new testing techniques developed 
during the war. The helicopter cannot 
carry as much load with the same power 
as the conventional airplane, but there is 
the possibility of using a supercharged en- 
gine in the helicopter, once the cost factor 
has been overcome. 

Mr. Landgraf predicted that the future 
helicopter engine will be lighter than the 
present airplane engine, will cost more, and 
will be worth more. He believes that the 
troubles facing the industry now are small 
ones, which can soon be solved by con- 
tinued research and experimentation. 


HEAT TRANSFER 






SPECIALISTS 


TO THE AVIATION INDUSTRY 








Changes come fast in the aviation industry. New ideas replace old, and make new pro> 
lems in heat transfer. For more than a quarter century, Young engineers have worked 
with aircraft engineers, solving new problems as they came... developing oi! coolers, 
coolant radiators, supercharger intercoolers, cabin heaters and temperature regulating 
systems. That’s why Young stands ready now with the experience and manufacturimg 
facilities to design and produce special or standard heat transfer units for every 0¢* 


YOUNG 


HEAT TRANSFER PRODUCTS 


Oil Coolers * Gas, Gasoline, Diesel Engine Radiators * Intercoolers' * Heat Exchangers * oe 
Jacket Water Coolers * Unit Heaters * Convectors * Condensers * Evaporators * Air Cone -_ 
Units * Heating Coils * Cooling Coils * And a Complete Line of Aircraft Heat Transfe Equip 


YOUNG RADIATOR CO... Dept. 315-M. Baeine, Wis.. a 





Déetributers: Pacific Airmotice, Burbank, Cal.; Aircraft Steel and Supply Co., Wichita, Kane 
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W DEPARTUs 


Nottecreg Rolle Lite a Balt... 


... and that fundamental fact has just struck 
the piano player! 

Machine designers, too, have been impressed 
by that fact. A ball has no ends, needs no artifici- 
ally fixed axis of rotation. It is nature’s favorite, 
strongest form. 

Hence the bail bearing. It carries the loads on 
lree-rolling steel balls. It is just naturally 
adapted to our new world of high speeds, heavier 
loads and ever greater precision. 


There is more for you in New 
Departure Ball Bearings than 
steel and precision. Advanced 
engineering and a desire to 
serve are tangible plus values. 


DAE Jou: December, 1945 





This is proved by New Departure Ball Bearings | 
in hundreds of millions of applications on land, 
at sea, in the air—and in every corner of the 
world. 


The engineering experience and 
meticulous manufacturing meth- 
ods of New Departure, world’s 
largest maker of ball bearings, 
can be cf great advantage to 
you. 





NEW DEPARTURE 
BALL BEARINGS 


3387 


® DIVISION OF GENERAL MOTORS « BRISTOL, CONN. « Branches in DETROIT e CHICAGO «LOS ANGELES and Other Principal Cities 
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Foundry mechanization exemplified! This painting by the famous artist, Rudi Schmid, portrays the spinners in action at C.W.C. (Lansir 


Full-color reproductions, size 12 5/8” x 9 11/16”, suitable for framing, may be had upon request. 














One of the many C.W.C. casting triumphs is the manufactured 
CAMPBELL Centrifuse brake drums. By this process, the braking surface consistit 
WYANT & CANNON : j 
FOUNDRIES of a layer of alloyed iron is centrifugally fused into the ste 
MUSKEGON, MICHIGAN = a 
Henry Stree? Plant drum shell. It is the only completely satisfactory brake cru 
Sanford Street Plant ‘ i : p ‘ 
C.W. C. Crankshaft Corp. aircraft and is now widely used in automotive vé 
. 
SOUTH HAVEN, MICHIGAN 
National Motor Castings Co. PRODUCTS OF C.W.C. METALLURGICAL ENGINEERIR 
7. ‘ ale - — p 
LANSING. MICHIGAN Cylinder blocks, cylinder heads, “Proferall’’ cast crankshafts 
Centrifugal Fusing Co. “Centrifuse’’ brake drums, acid proof cylinder inserts, and ce 
BETTENDORE, IOWA cylinder liners and sleeves. In addition to the above products, ©.\ 
Ordnance Steel Foundry Co. facilities for producing Electric Furnace Alloyed Steel. 
AMPBEL., WYANT & CANNON FOUNDRY CO MUSKEGON 
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Almost every Amertcan 
benefits every day 
from the products of 





25 plants that make up 
rg-W produce not only 
the ste mplete products, but parts that 
inom ft ssent perating equipment 
r industries. 

le, Borg-Warner 
ound on America’s 

ines as well as in 9 

es of automobiles. 

gerators, ranges, 


\ As hines and other 
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6* ppliances . . - these units form Borg-Warner: .. . BORG & BECK ¢ BORG 
. PERCHARGERS, INC. e CALUMET STEEL e DETROIT GEAR ¢ DETROIT VAPt 
IN e MARVEL-SCHEBLER CARBURETER ¢ MECHANICS UNIVERSAI 
rS e PESCO PRODUCTS ¢ ROCKFORD CLUTCH ¢ SPRING DIVISION ¢ WARNI 
E Jo 
- 


Yournc|, December, 1945 








home appliances make the homes 
of millions more efficient and 
livable. 

There are many new advances 
at Borg-Warner about which you 
will soon be hearing. Some of 
them will contribute to your 
industry. For Borg-Warner ’sengi- 
neering and large-scale produc- 
tion are continuously working 
with you to “Design it better, 
make it better.”’ 








A NATION ON WHEELS depends mightily on Borg-Warner. Here James Sessions paints his impression of the 
Borg & Beck plant in Chicago, the world’s largest maker of automobile clutches. 











Partners with the automotive in- 
dustry from <he start, Borg-War- 
ner parts today are serving in 9 
outofl1Omakesofautomobiles... 


TRANSMISSIONS « TRANSFER GEARS 
OVERDRIVES « SYNCHRONIZERS« CLUTCHES 
CLUTCH SPRINGS 
UNIVERSAL JOINTS AND DRIVE SHAFTS 
FLUID COUPLINGS « CARBURETORS 
RADIATORS « TAPERED WHEEL DISCS 








ential operating parts for the automotive, aviation, marine and alee implement industries, and of 
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AIRCRAFT 
Wheels and Brakes 
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PERATIONAL tests under the wide variation 

of flying and landing conditions met in a syster 

covering the geographical area served by Braniff Air 

ways and Aerovias Braniff deliver the results leading 

to adoption of Hayes Wheels and Hayes Heavy-duty 
Expander Tube Brakes. 


HAT are the results delivered in the engineer 

ing, manufacture and use of Hayes Industries 
products? ... Reduced Overhauls ... Overhail 
Charges Cut ... Parts Replacement Costs Cut. : 
summed up in LOWER COSTS PER LANDING 
than ever before. 


Western Representative: Airsupply Co., 5959 W. 38rd St., Los Angeles 36, Cal. 


HAYES INDUSTRIES, INC. Home Office: JACKSON, MICHIGAN, U. S.4 
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plishment in plastics will result only when manufacturer, 
ricator and raw materials producer put their skills together, 
a team. In the interests of achievement, therefore, Dow 
to save time and money by putting its experts to work on 
hey'll do their part. 








ind Potential Uses: 


radio cabinets; aircraft parts; containers; insulators; flashlights; auto- 
motive parts; escutcheons; refrigerator parts; tool handles; rods, tubes, bars, and 
truded shapes for kitchen trim; automotive and aircraft window 


‘ern window blinds. Also used as tape and wire coating. 


Pro bertizes: 


t 
Extr at 
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conditi 
NOt ava 


THE DOW CHEMICAL COMRANY, MIDLAND, MICHIGAN 


New York 
Chicago 


h, particularly at low temperatures; attractive colors; pleasant to 
nsparent or translucent; dimensionally stable to varying climatic 
and temperatures; light in weight; available in wide range of flow; 


¢ in crystal color; limited chemical and solvent resistance. 


* Beston ¢ Philadelphia +* Washington + Cleveland + 
St.Lovis « Houston * Sanfrancisco «+ tos Angeles «+ 
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ON PLASTICS 


Plastics, of course, are well-known to the auto- 
motive and aviation industries. In your search 
for better materials, you—designers, engineers, 
manufacturers—have long recognized their value. 
But continuing developments, bringing stronger, 
finer, more beautiful plastics, presage an even 
greater use of these improved materials in post- 
war automobiles and airplanes. 


Take, for example, this new plastic steering 
wheel. Certainly, its bright, smooth finish 
appeals to sight and touch. But, more than that 

this wheel is strong, tough and durable. It’s 
made of ETHOCEL, a product of Dow's endless 
working toward better materials. 


With this wheel, there is no splitting when 
metal inserts are properly employed. Splitting 
sometimes did occur before improved materials 
like ETHOCEL, designed to meet the hard 
demands of war, were available. ETHOCEL 
more than meets the strain because it maintains 
its dimensional stability throughout a wide 
range of temperatures. 

ETHOCEL its a “‘right steer’’ on plastics. This 


and other Dow plastics are a worthy accompani- 
ment to tomorrow's cars and planes. 





PLASTICS 


STYRON e« STYRALOY e ETHOCEL 


ETHOCEL SHEETING e SARAN e SARAN FILM 



































PREVENT WEAR 
IN TAPPED THREADS 


RESTORE WORN 





Tapped threads in light-metals and other relatively soft materials 
often wear rapidly under certain conditions. Even in harder metals like cast 
iron, tapped threads may break down under severe friction and vibration. 


But it is easy to prevent tapped thread wear by protecting threads with Heli- 
Coil Inserts in original installations. It is also easy to correct tapped thread wear 
by repairing worn threads with Heli-Coils in a simple maintenance operation 


The drawing above shows how Heli-Coil engages the original tapped thread 
to provide a hard mating surface for the screw or stud. The photographs at the 
right show a typical maintenance operation with Heli-Coils used to repair 
worn threads on an axle hub flange. Three simple operations do the. job 
without the use of oversize studs. 


Heli-Coil Inserts are precision-shaped coils of stainless steel or phosphor bronze 
wire. Lighter, less bulky and easier to install than solid bushings, they may prove 
a low-cost answer to many of your tapped thread problems, for that is what 
they have been to aircraft construction and maintenance. Write today for 
detailed information and literature. 


ENGINEERING REPRESENTATIVES: 


NEW ENGLAND DETROIT KANSAS CITY 
Donald McClain G C. Brown and Pacific Airmotive J. S. Wise 
6 Pioneer Circle A. W. Reader 1628 McGee St. Room 925 


201 South Pleasant St. Kansas City 8, Mo. 
Royal Oak, Michigan 


Manchester, Conn. 
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OR STRIPPED THREADS 


LOS ANGELES 


Pacific Mutual Bldg 
523 West 6th St. 
Los Angeles, Calif. 


1. Detiing out worn thread. — 


3. Inserting Helj-Coil. 


AIRERATT SLREW PRODUCTS COMPANY, » /N 





23 357TH STIREET «@ 


LONG 


ISLAND CITY,},@B8.’ 
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Molybdenum in cast iron helps foundries 
meet standard and special requirements 
consistently and economically. 


— > 
RIMAX FURNISHES AUTHORITATIVE ENGINEERING | ‘> y MOLYBDIC OXIDE, BRIQUETTED OR CANNED « 
ATA ON MOLYBDENUM APPLICATIONS. /|\igieiyte FERROMOLYBDENUM*s “CALCIUM MOLYBDATE” 
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THE PRINCIPLE 


OF 


VACDRAULIC 
OPERATION 


The Vacdraulic Booster, as illustrated in Figure 
(1) has a primary cylinder and a secondary cylin- 
der, both of the same diameter. Fluid from the 
master cylinder enters the primary cylinder, 
flows-through the control shaft, to the secondary 
cylinder and from the secondary cylinder to the 
wheel cylinders. 

Line pressure is increased (boosted) by the 
principle of reduction in diameters as illustrated 
in Figure (2). If the area of the larger piston was 
3 square inches, and the area of the smaller 
piston was | square inch, then fluid pressure of 
50 lbs. per square inch in the larger cylinder 

CYLINDER 



























































CONTROL 
MASTER | ROD CAREER 
CYLINDER 
= WHEEL 
iL ] CYLINDERS 
> } PISTON 
PISTON AREA=1 SQUARE INCH 
AREA=3 SQUARE iNCHES 
Fig. (1) 
CYLINDER CYLINDER 
MASTER = 
CYLINDER 
_—_— —_ -_—_— 
PB, 
PISTON] J t CYLINDERS 
POWER NT 
HOUSING PISTON eo 
e,°@ 
ones An exciting new 


Fig. (2) 


+ 
would be increased to 150 lbs. per square inch gs re | fe ty dd r I V 1: n Gg fe Ga t U re 


in the smaller cylinder. Obviously, the fluid dis- 

placement in the secondary cylinder would be 

Jess than that of the primary cylinder if the n 
relative sizes of the pistons remained as afore- + th t k ¢ 
mentioned. To compensate for the loss in fluid or e€ c& rs, ruc S a 
displacement volume, the control rod is sur- 

rounded by a power piston having the same 

diameter as the primary piston. The pressure ie) U » & e Ly oO $ t oO A © | y ad n 4 
plate of this power piston is connected to the 

booster housing by a neoprene diaphragm. 

Vacuum is created (from the manifold) in both 


sides of the booster housing. The slightest pedal t oO m oO r r oO W 


pressure will close the vacuum valve in the unit 

















and open the atmospheric valve to the primary 
side of the unit. This differential in pressure is 
utilized to actuate the power piston, which 


moves with the control piston, thus providing ) 
boost in the line pressure with no loss in fluid ; 
cisplacement volume. mA ' ; 


Because the control rod is free to move within 
the power piston, reaction or ‘‘pedal-feel” is in 


' ser KELSEY - HAYES WHEEL CO., DETROIT, MICH. 
lirect relation to the applied hydraulic pressure 


from the master cylinder. Sold to Automotive Distributors by 
EMPIRE ELECTRIC BRAKE CO., Newark 7, N. J. 
| ARREARS CREAR RY RO EA A VACDRAULIC is a Trade Mark of Empire Electric Brake Company 
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With eleven years’ previous experience, it was logical for 
Chicago Rowhide engineers to tackle the oil sealing prob- 
lems for military vehicles when war came. 

Chicago Rawhide seals were used on the tank with 
which we entered the war, and did a good job. 

When the successor of this tank was designed for 


greater speed, the oil seals were improved to meet the more drastic speed 
requirements. 


Later on, the entire track suspension was revised for greater effectiveness, and 
again Chicago Rawhide engineers improved oil seal design to meet requirements. 


Practically all our military vehicles today are equipped with oil seals of Chicago 
Rawhide design. 


This wartime experience will materially aid in giving you better seals for your 
postwar products than you ever had before Pearl Harbor. 


CHICAGO RAWHIDE MANUFACTURING CO. 
1309 ELSTON AVENUE ¢ CHICAGO, ILLINOIS 


66 years manufacturing quality mechanical leather goods exclusively and now Sirvene Synthetic Products 


Philadelphia * Cleveland °* WNew York ¢ Detroit ¢ Boston ¢ Pittsburgh * Cincinnoti 
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\W...n ALL assemb'y costs are down in black and white... 
when TOTAL net assembly costs are figured... that’s when 
SPEED NUTS really show results in the Cost Department. 

For SPEED NUTS reduce assembly costs in many ways. 
They completely eliminate lock washers— saving the cost 
of the washers and the time necessary to handle and 
install them. Moreover, hundreds of SPEED NUTS have 
been designed to perform multiple functions and eliminate 
two or more assembly parts. 

SPEED NUTS are applied faster and easier to speed up 
assembly. They can’t ‘“‘clog’’ with paint or enamel to 
delay the assembly line. ‘‘Self-retaining”’ types of SPEED 
NUTS do away with expensive welding and clinching 
operations. And SPEED NUT spring-tension resiliency 
also protects porcelain, plastic or glass parts against 
damage in transit. 

A letter describing your fastening problem will bring 
you full details on how SPEED NUTS will reduce YOUR 
total net assembly costs, too. 


SPEED NUTS ARE Fiks 







NOTHING LOCKS LIKE A SPEED NUT 


Only SPEED NUTS provide a COMPENSAT- 
ING thread lock and a SELF-ENERGIZING 7 
spring lock. As the screw is tightened the 
two arched prongs move inward to lock 
against the root of the screw thread. These 
free-acting prongs COMPENSATE for toler- 
ance variations. Compression of the arch in 
prongs and base creates a SELF-ENERGIZ- 
ING spring lock. These two forces combine 
to definitely prevent vibration loosening 


‘a ‘il 














TINNERMAN PRODUCTS, INC.* 2063 Fulton Road, Cleveland 13, Ohio 


In Canada: Wallace Barnes Co., itd., Hamilton, Ontario 
In France: Aerocessoires Simmonds, S. A., Paris 








In England: Simmonds Aerocessories, Lid., Londo 
In Australia: Simmonds Aerocessories, Pty. Ltd., Melbourne 














PATENTED * Trade Mark Reg. U.S. Pat. © 


FASTEST THING IN FASTENINGS...OVER 3000 SHAPES AND sizt 
DETROIT REPRESENTATIVE: WALTER C. VOSS, 701 STEPHENSON BUILDING, TELEPHONE TRINITY 2% 
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ORGINGS, solid and tough by nature, are usually the strong- 
est form of any given metal. Proof of this is the extensive 
use of forgings of light-weight magnesium alloys in military air- 
craft for landing gear components where impact and other stresses 
are extreme. 

Why not take advantage of this fact to lighten up the highly 
stressed small parts of your products with Revere magnesium forg- 
ings? By replacing castings in this way you can save either weight 
or space—or both—with no sacrifice of mechanical properties. 

It is sometimes thought that because forgings cost more to buy 

they necessarily cost more to use. But in fact the opposite can 
often be true. Revere magnesium forgings have no abrasive “skin,” 
no blowholes or hard spots to cause rapid wear on tools and 
appreciable waste of metal through scrap or rejects. 
Chey are precision made to close tolerances, leaving a minimum 
excess metal to be machined away. Finished details can often 
be completely forged and machining eliminated at those points 
In addition it is often possible to engineer several parts into a single 
forging, with a large reduction in assembly time. 

Revere offers you nearly a quarter century of experience in the 
volume production of fine non-ferrous forgings. Revere forgings are 


available in copper, brass, bronze or aluminum, as well as in mag- 
nesium. A Revere Technical Advisor will gladly consult with you. 
Lhere is no obligation. Just write to the Revere Executive Offices. 
. ee | / 

i tf 
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( 4ECK THESE ADVANTAGES OF REVERE 
MAGNESIUM FORGINGS 


















REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
Executive Offices: 230 Park Avenue, 
New York 17, N. Y. 


- Lish Ci? to Exploring the Unknown on the Mutual Network every Sunday evening, 9 to 9:30 p.m., EST. , 
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Performance 
in Carburetors 
means 


Dependability 


. 


¥ 


On the surface, carburetors have a certain 
degree of similarity . . . but the ultimate 
test of superiority and leadership is per- 
formance. And, performance in carbu- 
retors means dependability. For almost 
half a century Holley engineers have 
applied the fruits of painstaking research 
to carburetor design ... always demanding 
the maximum in dependability of per- 
formance. Millions upon millions of 
miles have been chalked up to the out- 
standing Holley record. For the new 
cars, long anticipated for business and 
pleasure, there will be newer and even 
finer Holley Carburetors. Yes, as 
you have done for half a century, you 
can a/ways look to Holley for leadership! 


HOLLEY CARBURETOR COMPANY 


5930 VaANcouverR Ave., Detroit 4, MICHIGAN 
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Fo a third of a century Auto-Lite has been building 
automotive electrical systems. The dependable 
service delivered by this equipment is evidenced by the 
fact that one in every two car makers today specify 
electrical systems built by Auto-Lite. It is this 
acceptance, built on outstanding performance, which 
has made Auto-Lite the world’s largest independent 
manufacturer of automotive electrical equipment. 








THE ELECTRIC AUTO-LITE COMPANY 
TORONTO, ONTARIO TOLEDO 1, OHIO 
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} designing the gun-control systems 
hich shot down enemy planes, Army 
perts were faced by long 
thematical calculations. 
So Rell Laboratories dev eloped an 
t ‘vy computer. It solved 
Mpucate problems more accurately 
Ow d swiftly than 40 calculators work 
gin shi iround the clock. 
hesembling your dial telephone sys 
r eeks out and calls a tele- 
r, this brain-like machine 
aeCES a ergizes electric circuits to 
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PLORING AND INVENTING, DEVISING AND PERFECTING FOR CONTINUED IMPROVEMENTS 
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correspond with the numbers fed in. 
Then it juggles the circuits through 
scores of combinations corresponding 
to the successive stages of long calcula 
tions. It will even solve triangles and 
consult mathematical tables. The 
operator hands it a series of problems 
with the tips of her fingers — next 
morning the correct answers are neatly 
typed. sallistic experts used this caleu 
lator to compute the performance of 
experimental gun directors and thus to 
evaluate new designs. 
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Left to right) The operator punches the problem 
data on tape, which is fed into the computer. The 
solution emerges in -the teletype receiver. Relays 
which figure out the problem look like your dial 


telephone system. 


In battle action, Electrical Gun Di 
rectors are, of course, instantaneous 
Such a director helped to make the 
port of Antwerp available to our ad 
vancing troops by directing the guns 
which shot down more than go‘ of 
the thousands of buzz bombs. 

Every day, your Bell System tele 
phone calls are speeded by calculators 
which use e:ectric currents to do sums. 
Even now, lessons learned from the 
relay computer are being applied to 


the extension of dialing over toll lines. 


BELL TELEPHONE LABORATORIES 
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AND ECONOMIES IN TELEPHONE SERVICE 
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— Lhe Lamltool Disc Brake 


~~ 
This 8” x 5” countershaft type brake is another ~ 
example of the many adaptations of the Lambert 
Disc Brake which are being made to adapt brake 
to individual requirements. For a fuller descrip- 
tion of this brake and many others, including a 

Disc Clutch, write for the free brochure. 
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Brake Drums 


LESS ENGINE POWER NEEDED TO START! 
LESS BRAKING POWER NEEDED TO STOP! 


Easier starting and stopping are two of the 
many advantages secured by the Lambert 
Disc Brake. 

The elimination of the rotating brake 
drum required in the conventional in- 
ternal expansion brake and the sub- 
stitution of a rotating disc weighing up 


to 83% less means less inertia to over- 
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come in starting... less to overcome in 


stopping. 

Other advantages resulting from the 
elimination of the brake drum include... 
EASIER WHEEL BALANCING...no brake 
drum scoring troubles ...elimination of 
uneven tire wear resulting when brake 


drums wear out of true. 


bert Disc Brakes 


Az effydeacls 


Products of 4 Division of the Auto Specialties - Co. 
St. Joseph, Michigan 


C0 o fllecthett (LCC 


a Windsor, Ont., 





Canada 
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Oval head fastener stud 
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Cut-away view of complete Dzus 
spiral cam fastener assembly 
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SPIRAL CAM 
FASTENERS 


—_— 


More and more manufacturers and operators of all types of motor \ 


vehicles — buses, trucks, passenger cars, and taxis — find that Dzus 


; ; ‘ , y 
spiral cam fasteners meet their requirements wherever quick and eas ' 
access on a hinged or removable part is of paramount importance | 
Only a quarter turn and — click — this self-locking fastener is quick!) f 


opened or firmly locked. It is permanently attached — no parts « 
lose. It is rugged and light — and vibration proof. It is designed t 
meet a// the rigid requirements and specifications of the automotive 


industry. 


Our engineers are available to help solve your fastening problem 
Write today for your copy of the Dzus catalogue and let us know i! 
we can be of service. 


"The word DZUS is the registered trade mark of the Dzus Fastener Co., Inc. 


DZUS FASTENER CO., INC. 


BABYLON NEW YORK 


IN CANADA: RAILWAY AND POWER ENGINEERING CORP... [T° 
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odern Automotive Engineering has Corrected 


The old-fashioned “splash fill’ method 
slaps a stream of gasoline on top of the 
gasoline already in the tank. This breaks 
up the gas — causes loss of one half of 
one per cent of the gas by evaporation 


—causes blowbacks. 


Sub-surface fill combined with 
VENTALARM provides smooth orderly 
entry of the gasoline to the bottom 
of the tank. This eliminates evapora- 
tion. VENTALARM provides adequate 


: : . | VENTALARM ~ 
venting, assures increased filling — 
eve! of whicn | : i= 
speeds, eliminates blowbacks. whistle st0ps. gay aaa 


VENTALARM establishes a safety 
zone within the tank, eliminating spills 
in filling and spills due to expansion. 
Fire hazard reduced. 





VENTALARM is now standard equipment on: Buses — A.C.F., Ford, General 
Motors, Mack, Twin Coach and White .. . Trucks — Divco . . . Taxicabs — Checker 
and DeSoto . . . Passenger Cars — Chrysler Imperial and Packard Clipper 


SCULLY 


\ NTALARM The WhisHfing Fuel Tank Signal 


Household fuel tank type VENTALARM now assures safe automatic filling in 400,000 homes 


SCULLY SIGNAL COMPANY -88 First Street, Cambridge 41, Mass. 
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User Satisfaction 


Starts Here... 


ABOVE: SOLDERING TUBES AND FINS OF RADIATOR 
CORES . . . careful inspection, to meet quality standards 
at every step in manufacture, from materials selection 
to final test, means maximum heat exchange efficiency 
and trouble-free performance in the user’s service. Long 


Manufacturing Division, Borg-Warner 


: are rae TG Corporation, Detroit and Windsor. 


CLUTCHES « RADIA TORS + OIL COOLERS | 


62 SAE Journal, December 194 





Send for this 
Technical 
Bulletin 











ARRKER Rust Proor Co. e 2181 E. Milwaukee Ave., Detroit 11, Mich. 
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3-range pressure regulator—adjustable in operation 
to serve 1,000, 1,500 or 3,000 psi hydraulic systems 
—smaller and lighter than usual types. Holds con- 
sistent pressure differential from — 65° F. to-+165° F, 
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New 3,000 psi hand pump meets latest A-N 
specifications—is lighter in weight, requires less space 
than conventional hand pumps. Weighs only 1.25 Ibs. 
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New check valves for 1,000, 1,500 and 3,000 psi 
hydraulic systems employ either plastic button 
poppets mounted on metal guides orsteel ball poppets. 


Harnessing 3.000 
psi Hydraulic Pressure 


The extra advantages of 3,000 psi hydraulic pressure 
can now be utilized completely with three new items of 
Air Associates design and manufacture... a small, light, 
adjustable 3-range pressure regulator... check valves, 
plastic-on-metal poppet type or steel ball type...and a 
low-weight, high-capacity hand pump... All meet latest 
Army-Navy Specifications. 

The compactness and light weight of these units 
recommend them to aircraft manufacturers. But their 
dependable and accurate functioning in heavy service and 
temperatures ranging from —65° F to +165°F . . . suggest 
significant new potentials for hydraulics applications in 
all industries! 

Air Associates is also prepared to make actuating 
cylinders suited to your individual 3,000 psi hydraulics 
requirements. Detailed specifications on all AA hydraulics 
equipment on request... Inquiries are invited. 


™ | 
© Ain ASSOCIATES 

1 N eS oO R P oO R A T E D 
TETERBORO, N. J. Branches: ATLANTA, CHICAGO, DALLAS, LOS ANG Lis 
ENGINEERS AND*MANUFACTURERS OF AIRCRAFT SPECIAI IES 


SUPPLIERS OF ALL TYPES OF MATERIALS TO THE INDUSTRY SINCI 192) 
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"4 inch=9 miles up 


Just imagine trying to measure 47,520 feet 
with a ruler only a quarter of an inch long! 
That in effect is what the diaphragm of the 
altimeter in the picture does. 


Each time the’plane climbs 20 feet, the lessen- 
ing air pressure expands the diaphragm nine 
one-hundred-thousandths of an inch—equiva- 
lent to approximately 1/13th the diameter 
of a human hair—-but when the ’plane is nine 
miles high the total of the device’s expansion 
is only a fourth of an inch. 


WESTERN BRASS MILLS 


DIVISION OF OLIN INDUSTRIES, INC. 
GELB East Alton, Illinois 


o- 
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CEI" RASS » BRONZE « PHOSPHOR BRONZE « NICKEL SILVER « COPPER 


C. G. Conn, Ltd., of Elkhart, Ind., manufac- 
turers of the altimeter, were able to reduce 
rejections of diaphragms from 30°% to just 
5°% when they switched to Western Super-X 
phosphor bronze. Thus, keeping planes fly- 
ing just where they ought to be is another of 
the many war jobs being performed efficiently 
by a Western “‘tailor-made”’ copper-base alloy. 


You, too, might find it beneficial to investigate 
Western metals. Our mills at East Alton, IIL, 
and New Haven, Conn., deliver alloy metals 
as specified ...in sheet, strip, long coils or 
stamped parts. Your inquiry will be welcomed. 
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Four Torrington Needle Bearings are shown in 
the above cross-section drawing of the lever as- 
sembly of a landing gear 4-way valve, as used 
in the Douglas DC-4 Skymaster. Below is a 
cross-section view of cam assembly of the 
same valve, in which two Needle Bearings are 
used. Torrington Needle Bearings effect sav- 
ings in space and weight, yet maintain depend- 
able, anti-friction performance. 
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Douglas DC-4 Skymaster 





Hydraulic Control Operates 
Smoothly on Needle Bearings 


In the Douglas C-54 (DC-4) Sky- 
master, as in many other types of 
aircraft, where savings in space 
and weight mean increased payload, 
Torrington Needle Bearings play 
a vitally important part. That is 
only logical, because Needle Bear- 
ings are compact and light in 
weight, and yet do not sacrifice 
any of the equally important quali- 
ties of high load capacity, depend- 
ability, long service life or ease of 
operation under severe conditions. 

Regarding the application of 
Torrington Needle Bearings in 
the lever and cam assemblies of a 
4-way valve of the Skymaster’s 
landing gear, Douglas engineers 
have this to say, “A saving in both 
weight and space were effected 
where the anti-friction qualities 
and high load capacity of the 
Needle Bearings were required 
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to accomplish a smooth action of 
this hydraulic control.” 

These plus features, combined 
with low initial cost and ease of in- 
stallation and lubrication, tell you 
why, in the aeronautical, automo- 
tive and related industries, Tor- 
rington Needle Bearings are used 
in a wide range of applications. 
Write for our Catalog 32 for com- 
plete Needle Bearing information. 


THE TORRINGTON COMPANY 
Established 1866 
TORRINGTON, CONN. « SOUTH BEND 21, /ND 


New York Boston Philadelphia Cleveland Detroi! 
Seattle Chicago SanFrancisco Los Angeles Toronto 
London, England 
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FOR 
LOWEST COST 


PER YEAR OF SERVICE LIFE 


~~ 
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ss other moron con equen MUUY STEELS 


You just can’t beat alloy steels for length of service 
life. They permit engineers to develop longer-last- 
ing designs and assemblies which continue their 
superior performance under adverse conditions 
long after ordinary steels have worn out or failed. 


That’s why they cost less per year of service life, 
even though their first cost may be higher than that 
of less efficient grades of steel. And that’s why you 
should use alloy steels for gears, shafts, bearings 
and shifting mechanisms, as shown above, and for 
all other vital operating parts of your product. 


Alloy steels have other qualities which recommend 
them for your use, too. Their high strength-to- 


Republic Products include Carbon and Stainl 
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weight ratio permits the use, with safety, of lighter 
equipment and smaller sections. Their super-tough- 
ness provides protection against severe shocks, 
reversal of stresses or overloading. Their uniform 
hardness means reduced wear. 


Republic—world’s leader in the production of alloy 
steels—is ready NOW to assist you in the most 
efficient and most economical application of these 
fine steels. Write to— 


REPUBLIC STEEL CORPORATION 
Alloy Steel Division « Massillon, Ohio 
GENERAL OFFICES ee CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, New York 
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ALLOY STEELS 
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@ “Impossible” is a word that is not recognized by engineers. To dam gm 
river, tunnel under it or suspend a bridge across it—things such as these the, 
seemed pure imagination were made possible by instruments devised to nt 
and extend human faculties, to translate the precision of engineering 
into action. 

Keuffel & Esser Co. is proud to have played so large a part in making suc 
struments widely available. In this way K & E equipment and materials hayes 
partners of the engineer and draftsman for 78 years in shaping the 
world. So universally is this equipment used, it is self-evident that K & Ey 
played a part in the completion of nearly every engineering project of 
magnitude. Could you wish any surer guidance than this in the selection of 
own “partners in creating’? 

Noi only for construction and building, but for setting up precision mod 
tools and long production lines, in the fabrication of large ships and cir 

experienced engineers know that they, 

ee. rely utterly on K & E transits and | 

ad rin e rs ‘ Nn e reati ri Coated lenses for increased light trans 
Dp Gg sion, precision-ground adjusting ser 
chromium-coated inner center and ¢ 

tubes, completely enclosed leveling screws, improved achromatic telescope 
these typify the advanced design of these instruments. 








«++ largest 
telephone system 












.. the world’s 
busiest tunnels 


Drafting, Reproduction, 
Surveying Equipment 
and Materials. 


Sli 





de Rules, 


+ Measuring Tapes. 





-NEW YORK + » HOBOKEN, N. J. 


Peak: Haba DETROIT © SAN FRANCISCO 
LOS ANGELES * MONTREAL 
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CLARK PLANTS 
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ELLING PLACES 


...and in none is it more truly 
‘and deeply respected than in these four busy factories of Clark. 
For in them the Men of Clark build their products—and 
put into those products all the sound engineering, the seasoned 
“know how,” the zeal for accuracy which are the 
working creed of all true craftsmen. 


cee OTHER SIDE 
CLARK EQUIPMENT COMPANY 
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METAL SPOKE WHEELS 2 


FRONT AND REAR AXLES 
FOR TRUCKS AND BUSES 
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GEARS AND FORGINGS 


‘Tal 


DRILLS AND REAMERS 


JUS is the INDUSTRIAL TRUCKS 
, AND TRACTORS 


family of products: 


bearing the respected EASY ROLL TRAILER AXLE 
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JNese are good workers — 


“built to do a better job”: 


2) 


ELECTRIC STEEL CASHNGS 


To deliver a well engineered 


‘usefulness, to perform (7 [ 
at lowest possible cost, to jh 
guard well the wholesome 
reputation that is built 


into them. 


CLARK EQUIPMENT COMPANY BOGSTER UNITS 


Buchanan, Michigan 
Also BATTLE CREEK — JACKSON— 


BERRIEN SPRINGS, MICHIGAN 

















TROUBLES SUBSIDE | OUTPUT HITS STRIDE 


It was a slow and troublesome job to drive small slotted Assembly of this part was speeded up 400% when a change 
screws in fast tening a pressed fabric panel on this electrical was made to Phillips Recessed Head Screws. Fumbling 
relay for th P-80 Jet Plane. Frequent driver skids gouged was ended, and a spiral driver could be used, permitting 
the special fungus-resistant varnish, forced disassembly faster driving. Driver skids were eliminated, along with 
and junking of marred panels. waste of parts and time for disassembly and reassembly. 


NEW STRENGTH SUPPLIED . SHOW IT WITH PRIDE 


Design engineers favor Phillips Screws, because they not Wherever screw heads are exposed, the Phillips Recess 
only speed output and reduce costs . . . they also permit adds a sales advantage. No unsightly burrs to snag clothing 
design improvements that add strength, often with the use or nick fingers — and sidetrack sales! Its ornamental design 
of fewer screws. This advantage is especially evident in blends with modern contours — and it needs only a quarter 
compact, complicated assemblies. _ turn to line up — looks well in any position. 


Its P Uifoa--the engineered recess! 


In the Phillips Recess, mechanical principles are so correctly applied 
that every angle, plane, and dimension contributes fully to screw-driving 
efficiency. 


... It’s the exact pitch of the angles that eliminates driver skids. 


... It’s the engineered design of the 16 planes that makes it easy to apply 
full turning power — without reaming. 


... It’s the “just-right” depth of recess that enables Phillips Screw Heads 
to take heaviest driving pressures. 


With such precise engineering, is it any wonder that Phillips Screws 
speed driving as much as 50% -—cut costs correspondingly? 

To give workers a chance to do their best, give them faster, easier- 
driving Phillips Recessed Head Screws. Plan Phillips Screws into your 
product now. 


PHILLIPS %<< SCREWS 


WOOD SCREWS « MACHINE 3 Hee e SELF-TAPPING SCREWS e STOVE BOLTS 
* © © © ¢ * © Made in all sizes, types and head styles © © © © © © # @ 


American Screw Co., Providence, R. 1. The H. M. Harper Co., Chicago, I. Pheoll Manufacturing Co., Chicago, Il. 
Atlantic Serew Works, Hartford, Conn. international Screw Co., Detroit, Mich. Reading Screw Co., Norristown, Pa. 
The Bristol Co., Waterbury, Conn. The Lamson & Sessions Co., Cleveland, Ohio Russell Burdsall & Ward Bolt & Nut Co., Pert Chester, N. Y. 
Central Screw Co., Chicago, III. Manufacturers Screw Products, Chicage, III. Scovill Manufacturing Co., Waterville, Conn. 
Chandler Products Corp., Cleveland, Ohle Milford Rivet and Machine Co., Milford, Conn. Shakeproof Inc., Chicago, II! 
Continental Screw Co., New Bedford, Mass. The National Screw & Mfg. Co., Cleveland, Ohie The Southington Hardware Mfg. Co., Southington. Conn. 
The Corbin Screw Corp., New Britain, Conn. New England Screw Co., Keene, N. H. The Steel Company of Canada Ltd., Hamilton, Canada 
General Screw Mfg. Co., Chicago, Ill. Parker-Kaion Corp., New York, N. Y. Wolverine Bolt Co., Detroit, Mick. 

Pawtucket Sorew Co., Pawtucket, R. |. 
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= Firestone Double 5° (Advanced) Rim 
is the rim that all vehicle manufacturers 
have been waiting for — with outstanding 
new improvements developed and tested for 
peak performance under the most severe 
operating conditions. 

The new 5° full width tapered bead seat on 
the ring side of the rim is the most revolu- 
tionary development in rim engineering in 
years. Previously it has been possible to 
incorporate this feature only on the flange side. 
The new Firestone rim, incorporating full 
width 5° tapered bead seats on both sides, 
assures greater tire stability, prevents rocking, 
avoids bead failures, increases tire mileage. Yet 
a simplified new design permits quick and easy 
changing of the tire. 

Firestone Double 5° (Advanced) Rims 
are made for both demountable and non- 
demountable (disc wheel) application. 
Demountable types interchange on the 28° 
mounting bevel, developed by Firestone and 
now accepted as industry standard, and are 
interchangeable with Firestone RI and R 
Rims. For complete information write 
FIRESTONE STEEL PRODUCTS 
COMPANY, AKRON 1, OHIO, 


or see your Firestone representative. 


Copyright, 1945, The Firestone Tire & Rubber Co. 
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BOTH ARE 
NECESSARY 
a onal 
FOR MAXIMUM 
TIRE PERFORMANCE 
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\fier cleaning and preserving, a 
bearing is placed upright ona single 
sheet of Reynolds Aluminum Foil. 


The bearing is then doughnut 
wrapped and the foil pressed firmly 
and smoothly to the bearing to take 
advantage of Cathodic Protection. 





This bearing may then be plastic 
dipped. ..or... 


display value. 
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The bearing may be placed in an approved 
Reynolds bag and heat-sealed. For domestic 
packaging. the part can be wrapped as in B, 
then placed in laminated foil carton for extra 


new corrosion-proof wrapping 
for small metal parts 


R" NOLDS ALUMINUM FOIL safe 
XV 


guards small metal parts two ways: 


1. Acts as a positive barrier against 
moisture vapor transmission. 


lo 


. Develops a counter electro-magnetic 
force that provides cathodic protec- 
tion against contact corrosion. 


Reynolds cooperated with the Army 
Medical Corps in making tests by wrap- 
ping surgical instruments in Aluminum 
Foil. So successful were the results, that 
the Medical Corps specified Aluminum 
Foil for this new method of packaging, 
combining “Cathodic Protection” with a 
moisture vapor barrier. (See actual pho- 
tograph of test shown on this page.) 

Experience gained under severe war- 
time conditions has made possible revo- 
lutionary advances in parts packaging. 
These are now available for packaging 
many civilian products. 

If you would like a reprint of a recent 
authoritative article on Cathodic. Pro- 


Ma 


tection, as well as complete data on the 
new uses of Aluminum Foil in packaging 
metal parts, write Reynolds Metals 
Company, Richmond 19, Virginia. 
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SURGICAL BLADES used in Army 
Medical Corps experiment Blade 
above wrapped in foil—below in neu- 
tral paper. These are the results after 
Li days at 122°F., 95% relative hu- 
midity. In both cases, blade was 
el - 


red and preserved before wrap- 
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JUST RELEASED for general distribution: 


. § 
EVALUATION of EFFECTS of TORSIONAL VIBRATION" \ 

The most valuable basic treatise on this subject 

is the NEW SAE War Engineering Board report, 

developed for the Navy Bureau of Ships. : 
. @ 
PARTIAL LIST OF CONTENTS: 
INSTRUMENTATION: Analyses of techniques for measuring . 


Torsional Vibration, as reported by engineers of Genera] 
Motors Corp., Chrysler Corp., Fairbanks, Morse & Co., and 
Caterpillar Tractor Co. 


TECHNIQUES FOR ESTIMATING NOMINAL STRESSES: Six technical 
papers on Analysis of Torsional Vibration, Methods for 
Calculating Torsional Vibration, Calculation of Nominal 
Stresses, Electrical Analogies of Vibrating Systems, the 
Simplified Chrysler Method for Making Torsional Vibration 
Calculations, and the Caterpillar Tractor Co. Methods of 
Determining Torsional Stresses. 


SIGNIFICANCE OF ESTIMATED NOMINAL STRESSES: Twelve out- 
standing technical discussions on this general subject, 
representing the best work done to date in this field of 
engineering. 


SIMPLIFICATION OF INSTRUMENTATION FOR INDICATING DANGEROUS 
STRESSES, and REPORTS of SAE TORSIONAL VIBRATION SUB- 
COMMITTEES . 


578 pp., 84 x 1l in., profusely illustrated with photographs and 134 
full-page drawings, charts, and graphs. Bound in clothboard covers. 
PRICE: $5.00 to SAE Members, $10.00 to Non-members. 


TEAR OFF and MAIL: 





Society of Automotive Engineers, Inc. 
29 West 39th Street 
New York 18, New York 


Please send me, at the address below, copies of the report checked: 


EVALUATION of EFFECTS of TORSIONAL VIBRATION 


LJ 


SAE Members $5.00 — Non-members $10.00 
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Bes Ht MLB ISOMODE wount 


OR POSITIVE VIBRATION CONTROL... 






























STACK UP THESE PROPERTIES 
AGAINST YOUR DESIGN PROBLEMS 








Ct 
@ Equal spring rates in all directions 
@ Non-directional—mount at any angle 
@ High load capacity in compact size 
@ Ample rubber for high deflection 
1 capacity 
nd @ Self-snubbing for overloading shocks 
@ Convenient mounting flange 
Cal 
e 
on 
"4g 
‘ PREVENT TRANSMISSION OF ALL MODES of Isomodes can fit into your present or pro- 
f disturbing and damaging vibrations with posed plans, save you considerable design 
- these unusually effective MB mounts. Engi- effort, and assure top anti-vibration per- | 
‘ neered by vibration specialists, Isomodes formance. Write for details. 
have the same softness axially and radially. | 
- They’ll isolate, to a high degree, all modes of 


motion... horizontal, vertical and rocking. 


‘S. Another Helping Hand on Vibration Problems 
MB Isomodes come in a range of spring rates 


a 


and sizes for your light, medium, and heavy- 
weight mechanisms. Let us show you how 





“ISOLATE ALL MODES FOR POSITIVE VIBRATION CONTROL”* 


oCsgyeight the Sit Snastiaatestng 2 4 M B ieneiniee grcner | 


Developed for both vibration detection and as an 
aid to its analysis, the MB Pickup features excellent 
response to very low amplitudes . . . exceptional 
durability under conditions of severe vibrations . . . 
negligible frictional effects . . . and calibration 
= stability over broad temperature ranges. Output is 
proportional to vibratory velocity, with effective fre- 
quency range 5 to 1000 cps. The MB Pickup is 
usually operated as a seismic instrument, and is 
quickly converted for use in either horizontal or 
vertical plane without affecting calibration. Write 
for 4-page folder with full details and description. 
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VIBRATION ISOLATOR UNITS AND MOUNTINGS * SPECIAL VIBRATION TEST EQUIPMENT 
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destructive temperatures. 




























HELPS SOLVE HEAT PROBLEMS 
THAT GO WITH SUPERCHARGING 


There’s more heat to be disposed of when an 
engine is supercharged—heat generated because, 
without any increase in engine size or weight, 
an engine is putting out more power. This heat 
must be carried off through cylinder walls, 
cylinder heads and pistons. 

Aluminum’s superior thermal properties make 
it a natural for this assignment. Cylinder heads 
and pistons of Aleoa Aluminum distribute that 


heat quickly and uniformly, thus preventing 


Manufacturers’ designs of cylinder heads and 
oil-cooled pistons, developed with the assistance 
of Alcoa engineers, assure maximum efficiency 


and safety in the operation of supercharged 

















engines. The benefits gained by this experienee 
are yours for the asking. Write ALUMINUM 
Company OF America, 2181 Gulf Building, 


Pittsburgh 19, Pennsylvania. 
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WALDES TRUARC 























Before using Waldes Trvarc Retaining Rings in 
Sperry gunsights, Sperry Gyroscope Co. engineers 
had difficulty with important taper pins working 
loose while the gunsights were in service. Due to 
vibration, pins occasionally loosened and fell out 
affecting the accuracy of the gunsights. Frequent, 
thorough inspection of taper pins in use didn’t 
entirely solve the problem. 


Then they specified Waldes Truvarc Rings. 
Where taper pins had previously worked loose, 
the rings now held them fast. Assembly of the 
gunsights became much easier and quicker. 
Because of this earlier experience, Sperry used 
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Waldes Truarc Rings as original equipment in 
their K-13 Compensating Gunsights. And Truarc 
exceeded their highest requirement for depend- 
ability in action. 
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Retaining Rings are used to save weight, space, 
stand man-hours in a wide range of products. For holding 
d positioning machine parts they offer definite advantages 
ernuts, shoulders, collars, and pins. They simplify and speed up 
oduction. They can be put on and taken off again and again 
and still retain the perfect circularity which gives them their 
ailing grip. Test them yourself. We'll furnish samples and 
mplete data. Write Dept. Y-12. 
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BOOKLET OF COST SAVING DATA 


Every designing engineer and production 
executive has use for the information con- 
tained in the 20-page bulletin ‘‘Rockrite 
Close Tolerance, Cold Reduced Seamless Tub- 
ing.” Full explanation of the Rockrite process. 
Tables and charts explaining and comparing 
customary tube tolerances with the new 
tolerances obtainable in Rockrite Tubing. It’s 
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The demand for the 

greatest possible output per machine and per man 
is imperative — and attainable 

through the use of Rockrite tube stock 

in machining ring shaped or cylindrical parts. 

lt may be your solution to 

the urgent problem of how to meet 
aggressive competition, rising costs, ceiling prices. 


Rockrite tubing is sized by a new method to 
entirely new and closer tolerances. 
Saves valuable production time and 
lengthens tool life, It permits 
lighter, faster cuts — 
as high as 117 S.F.M. 
with high speed steels. 
Greatly increased with 
. bonded carbide tools. 
Makes practicable the wider use of 
one-operation forming-tools. 
Often no machining is necessary on 
outside or inside surfaces. 


Slow drilling or boring necessary with 

bar stock or forgings, 

is replaced by 

fast reaming or broaching with Rockrite tubing. 
Thus, the bottleneck operation of automatics 

is avoided and 

other stations made available for 

other operations without decreasing rate of output. 
Often two parts may be 

machined in one cycle. 


The unique Rockrite rolling process, combining 

compression and extrusion 
raises physicals of some steels 
such as SAE X1020 
without heat treatment. 


Rockrite is available in 


straight or tapered tubes 
extra long pieces 


bi-metal telescoped tubes. 
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{LYING for the A.T.C., hundreds of Douglas 

' 40-passenger Globesters make round-the- 
world trips every week. On flights like these, 
passengers expect the comfort of dependable heat 
—they get it by the use of Janitrol Whirling 
Flame Aircraft Heaters. 


Heat for the cabin is provided by two 100,000 
Btu Janitrols which can be operated together or 
as separate units depending upon requirements. 
Cockpit is warmed by a single 40,000 Btu unit 
operating independently of the cabin heaters. 
Motor driven blower supplies air for ground 
operation; ram air is used when in flight. 


More than 3000 Janitrol combustion type 
heaters were installed in Douglas C-54’s for war- 
time flying. The proven performance of these 
heaters, operating under the severest kind of fly- 








ing conditions, leads Douglas to specify Janitrol 
equipment for cabin heating and thermal anti- 
icing applications on the new C-74 Globemaster 


Compactness and light weight saves valuable 
pay-load capacity. Maintenance costs are low- 
1,000 hours of heater operation without service 
is not unusual. Inspection and service are easy 
because of the accessibility of all Janitrol com- 
ponent parts. 





Complete Janitrol Heating Package for 
DC-3 Planes Will Soon Be Available 


Complete compact heating systems with all necessar) 
controls—includes blower for ground operation. 


By utilizing existing DC-3 duct work, installations 
can be made quickly and economically. 


These new Janitrol systems were designed especially 
for DC-3’s, to improve passenger comfort and to re- 
duce heating maintenance costs. All component parts 
have been proven in military and transport service. 
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“Wagner Air Brakes--the system with the rotary co! Fe 


that provides abundance of 


The Wagner rotary air-compressor 
consists of a cylindrical stator (1), two 
endplates (2), and a rotor (3) which is 
rotated within the stator by a shaft (4) 
driven by the vehicle engine. The 
shaft is suspended on three bearings 
(5) located in the endplates. 
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How the air is compressed 


The rotor is positioned off center in relation to the 
stator; it just clears the stator at the bottom, while the 
top clearance is relatively large. Four rotor blades (6) 
slide in slots equally spaced in the rotor. Springs (7) 
and pushpins (8) located in each rotor slot keep the 


blades in constant contact with the stator bore. 


As the rotor revolves, the volume between the blades, 
rotor, and stator is reduced, and the air trapped is 


compressed until it is forced out of the stator. Air 


drawn into the rotary compressor is first passed through 
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an oil-bath air-cleaner (9) where it 
cleansed. It then passes into the air-inlet 
through the intake valve (11) and thx 


valve (12) into the compressor. 


After the air is compressed (at 100 pou 
through the escape port (13), through th 
into the oil dome (15) where the oil col 
into the oil reservoir (16) while the oil-ft 


on to the air reservoir (30). 
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nping cycle is controlled 


air pressure in the oil dome (15) is 
the air reservoir (30), the compressed 
ith escape tube (24) and outer check- 
the air reservoir. But when the pre- 
ximum pressure of approximately 100 


en built up in the reservoir and the 


ting passage (19), the air pressure on 


exceeds the tension of the regulating 
1using the intake valve (11) to move 
ve body seat (21), reducing the volume 
» the compressor. As the _ air-intake 
juced, a vacuum is created below the 
11), accelerating its movement toward 


seat (21) and firmly seating it thereon. 


inlet port is closed and compression is 


time, the high vacuum created in the 


vercomes the tension of the spring (25) 


IS 








and unseats the dome relief valve (22). As this valve 
is opened, the air pressure in the oil dome (15) escapes 
to atmosphere through the dome-unloading passage 


(23) and the air-cleaner (9). 


When the pressure in the air reservoir (30) drops to 
approximately 85 pounds, the tension of the air- 
pressure-regulating spring (20) overcomes the combined 
vacuum in the compressor and air pressure on the 
sylphon (17), unseating the intake valve (11) and 
permitting air to enter the compressor. Then the 
dome-relief-valve spring (25), no longer overcome by 
vacuum, closes the dome relief valve (22), preventing 
escape of air from the oil dome (15)—and the pumping 
cycle proceeds until a 100-pound pressure is again 


built up in the air reservoir. 
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NONPUMPING CYCLE 
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LUBRICATION 
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Air pressure within the compressor during both the 
pumping and nonpumping cycles, except at the air- 
escape port (13), is always lower than the air pressure 
in the oil dome (15). This pressure differential forces 
the oil from the oil reservoir (16) through an oil 
passage (26), an oil filter (28), and holes drilled in the 
rotor shaft (4). From these shaft holes (27) the oil is 
distributed uniformly over the endplates, rotor, and 
stator, serving not only as a lubricant but also as a 
seal to prevent the escape of air during the compres- 


sion Cyc le. 


The oil passes with the compressed air through the 


escape port (13), through the air duct (14) into the 


oil dome head (15) where the oil collects and drips into 


Wr i fe 


















the oil reservoir (16), whence it is recirculated throu 
the compressor by the air pressure in the oil dome. 
cools 


riow fhe compressor is 


The operating temperature of the compressor is « 
trolled by three mediums: water, oil, and air. Wa 
is circulated through finned tubes (29) passing thro 
the oil reservoir, and on 10-cubic-foot-capacity of 
pressors water is also.circulated through a water jat 
in the lower section of the stator. Oil in exces 
lubrication requirements is circulated the 
system, the excess oil aiding in the dissipation of Mt 
rm 


Air flowing over the external surfaces he cof 


pressor also contributes to heat dissipat 
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FOR UTMOST PROTECTION 
WHATEVER THE JOB 


SANDBLASTING demands protective clothing with high 
resistance to abrasion. Some jobs call for clothing that’s 
“flame-proofed;” that protects against oils and cor- 
rosive acids; or resists water and mildew. And there 
you have, too, the protective qualities outstandingly 
important in furniture and automotive upholstery . . 

qualities superlatively achieved today with VINYLITE 
plastic coating compounds. Using varied formulations, 
Textileather Corporation, for instance, produces wide 
lines of coated fabrics “tailored” with the exact charac- 
teristics for a large range of special service. 

VINYLITE plastic coating compounds give textiles 
extraordinary measures of long life and lasting smart 
ness. After 100,000 miles in a taxicab, VINYLITE plastic 
upholstery looks as good as new. Non-oxidizing, it will 
not crack upon aging. Soiling is no problem, for the sur 
face can be wiped clean with a damp, soapy cloth. It can 
be produced in desired colors, with uniquely decorative 
surface effects, and with the rich textures of fine 
leathers. 

Write Department 29 for technical information and 
assistance in improving the quality, durability, and 
appearance of your own textile applications. 


BAKELITE CORPORATION 
Unit of Union Carbide and Carbon Corporation \ 
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30 EAST 42ND STREET, NEW YorK 17, N.Y. 
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power in motio 


Transforms the fo es ory 





to the implements of Peace. 


menasco 


Manufacturing Company 


Power-Hydraulics 
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AINLESS STEELS — 


Most versatile of. modern metals...their unique.combinations of 


properties merit your consideration in designing for the future. 





Packaging the miracle drug... 
penicillin. ..calls for completely ster- 


ile conditions. Here the table must be 


thé very acme of aseptic cleanliness... 


- 


easy to clean and keep clean. Hence, it’s 


wy 


“Photograph courtesy Chas, Pfizer & Co., Inc.” 


chromium-Nickel stainless steel. 


International Nickel are miners, smelters and 
refiners of Nickel, an important ingredient 

of the stainless steels, but do not produce 
stainless steels. If interested, please communicate 


with your established sources of supply for stainless steels. 


THE INTERNATIONAL NICKEL company, INC. sto 5% 
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GREATER STRENGTH IN STRUCTURALS 
FOR HEAVY-DUTY APPLICATIONS 


N-A-X High-Tensile Steel is the answer fo many design problems where 
the great strength of this fine-grained steel can be applied to reducing weight, 
increasing durability, or both. Produced by Weirton in structural shapes 
and special sections, N-A-X High-Tensile Steel provides high strength and 
impact values, excellent weldability, exceptional resistance to fatigue. 
Corrosion-resistance is four times ‘that of mild carbon steels. 
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N-A-X High-Tensile Steel center sills and other car shap 
provide more rugged construction for railroad cars. ..+ ! 
greater proven resistance to fatigue and impact at the wide ™ 
of temperatures at which this equipment operates, N-A-X Hi 
Tensile Steel assures longer life with less maintenance © 


WEIRTON STEEL ¢é 


WEIRTON, WEST VIRGINIA «© SALES OFFICES IN PRINCIPAL (il 
UNIT OF NATIONAL STEEL CORPORATIO 
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ON WORK BETWEEN 10” AND 20” IN DIAMETER 


o other Special-Purpose Machine 








produces so much for so little 


Mf you are interested in a time-tested 
thod for getting maximum production 
lowest unit costs without sacrificing 
uracy. you will want to investigate the 
llard Contin-U-Matie Lathe. 

Based on the well-known Bullard ver- 
| construction whereby work contin- 
uly rotates about the central column, 
. machine delivers a finished piece each 
ne one of the six or twelve spindles 
ches the loading station. 

Because the Contin-U-Matic is tool- 


sueered for maximum production and 





esno time in indexing, it gives you the 





timate in low-cost mass production. 
The Bullard Contin-U-Matic Lathe is 
dein 14” and 20” sizes with six spin- 


sandin the 10” size with either six or 





eve spindles. Write today for complete 


mation. The Bullard Co., Bridgeport 





Connecticut. 





Close-up of job being produced on 6-spindle Contin-U-Matic 
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CREATES 
NEW METHODS 
FOR MAKING 
MACHINES DO MORE 









aL Ci 
ATi0 


> 
| 


BULLARD 





pical Bullard Centin-U-Matic Lathe 
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SAVE 


Progressive tractor manufacturers, like many 
others in the automotive and aviation industry, 
find it far more economical to “wash their 
hands” of the intricate task of engineering and 
producing their own lighting and ignition 


wiring assemblies—and assign the job to Essex. 


Custom-built to your exact specifications, each 


Essex unit is a convenient “package” for quick, 


Tractor Wiring Assemblies 
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TIME, TROUBLE, MONE! 


easy application oa the assembly line. Depend: 
able results are assured—production simplified. 


Extremely important, first cost is last cost! 


So take a tip from men who know. If you use 
electrical wiring assemblies of any size or type, 
contact Essex. Its engineers are always availa- 
ble for consultation on any detail—from orig: 


inal design to final installation. 


ESSEX WIRE CORPORATION | ¢¢ 


FORT WAYNE 6, INDIANA 


PRODUCTS 
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Through the war years, the cost of the job was 
secondary to getting that job done. But from 
now on, COST—both operating and mainte- 
nance—will be the all-important factor in the 
purchase of new heavy-duty equipment—auto- 
motive, industrial or marine. When it comes 
to deciding what kind of power will operate 
that equipment at lowest cost, don’t overlook 
the proved-on-the-job advantages of high-speed 
Cummins Dependable Diesels . . . their demon- 
strated reliability and long life . . . their easy, 
economical maintenance and service . . . their 
high horsepower output per pound of engine 
weight. Models for all types of heavy-duty 
power applications —50 to 275 hp. 
CUMMINS ENGINE Company, INC. 


Columbus, Indiana 






SINCE 1918.. PIONEER OF PROFITABLE POWER ( 


THROUGH HIGH SPEED DIESELS 
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RCRAFT SPARK PLUGS 
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The BS trademark has symbolized 
the highest development in aviation 
spark plugs for more than a quarter 
of a century. BS spark plugs—both 
Wow Testitielccearlelemrtiecmtitiricae 
mer eemelaticanlaemr telemirtltievadttece mice) 
combine utmost reliability with the 
economy of long life and. efficient, 


trouble-free performance. 


a BS corPoRATION 


136 W. 52nd St., New York 19, N. Y. 


Manufacturers of both ceramic-insulated and . \ ie 
mica-insulated aviation spark plugs. Contrac- \ oo 
tors to the United States Army, Navy and \ 

Coast Guard and Aircraft Engine. Builders 
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OTH are Permite Castings. The one pictured Close tolerances in the casting process ae 

at the top was cast in sand, and weighs achieved with Permite permanent molds. There ] 
4 lbs. 6 oz. The other is a permanent mold casting 
of the same part, and weighs only 3 lbs. 10 oz. 
Because the initial order called for a limited 
quantity, sand castings were supplied. But later 
orders, in greatly increased quantities, justified a 


is less “dead” metal to pay for and to remove by 
machining. Uniformly accurate dimensions meat 
faster machining, faster production, lower plc 


duction costs. ( 





change to permanent mold. Permite modern foundries are equipped to give | 
The Permite customer gained the saving of lighter you high quality aluminum alloy castings of 
~~ o weight per casting, and the other ad- type — best meets ane neo Pri soo 
: vantages that obtain when the quantity increasing postwar competition by consulting 
and the nature of the casting design with Permite engineers on your castings requilt 
permit the use of permanent molds. ments. Your inquiry will receive prompt attentio" 
. ALUMINUM IMRRBSCSTTRIas., tac. 
* CINCINNATI 25, OHIO 
* Detroit: 809 New Center Building New York: 9 Rockefeller Pia 
Chicago: 616 South Michigan Ave. Atlanta: 413 Grant Building 


PERMITE atumMiInuM ALLOY CASTING: 
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WR SGRAKES STOP E; 


Heavy or light, there’s a genuine Bendix- 
Westinghouse Air Brake designed especially for 
every class of service. Naturally your business is 
different and Bendix-Westinghouse takes this into 
consideration when it offers a control tailored 
exactly to meet your individual requirements * 
Consult your local authorized Bendix- Westinghouse 
Distributor. He’s an expert on braking problems 
whose service has proved invaluable to thousands 
of operators like yourself. His recommendations 
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you can rely upon and it may surprise you to know 
that the conversion to genuine Bendix- Westinghouse 
Air Brakes will be to your distinct economic 
advantage. At any rate, it will pay you well to 
investigate this time tested power-to-stop which 
bears the unqualified endorsement of the nation’s 


leading manufacturers and operators. 


BENDIX-WESTINGHOUSE AUTOMOTIVE 
AIR BRAKE COMPANY ELYRIA, OHIO 


_ Mendez lvorlinghouste 


AIR BRAKES 


AND PNEUMATIC CONTROL DEVICES 


IT 1S SIGNIFICANT THAT AMERICA'S FINEST MOTOR TRUCK FLEETS ARE EQUIPPED WITH BENDIX-WESTINGHOUSE AIR BRAKES 








~ — es 


BEFORE, 
DURING—and AFTER 
THE WAR 


DIAMOND ROLLER CHAIN 
ENGINE DRIVES 


bese) ~ 


The Choice of Leading ! AL 
Engine Builders 
of America 
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amshaft Timing Drives — Drives for fuel injection, fuel supply, water, and lube oil pumps — for exciters, blowers, 
i.chometers, generators, air compressors, power take-off —a Dozen Different Diamond Drives for Diesel Engines. 


ROLLER Write today jo 


96 - page bain 
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+? CHAINS Drive Catalog 617 
451 Kentucky Ave., Indianapolis 7, Ind 





In the mad rush to convert to competitive 
production, important items are bound to be 
overlooked. For instance: a comprehensive and consistently accurate inspection 
control of related parts, vitally essential to future quality production. 

lt is too apparent for comment that future designs will depend on precision parts if these designs 
are to function correctly. It is equally apparent that the selection of reliable gages and a proper 
over-all gaging method will play a large part in the correct assembly and interchangeability of 
paris. One way to insure this is to join the ever-increasing ranks of those who use Vinco’s Gage 
Engineering Service when planning new production schedules. At all times, Vinco is ready to dis- 
cuss the complete subject of gaging, together with the attendant problem of production, with 
your engineering staff. Our assistance to your engineers in establishing and setting up a com- 
plete and comprehensive gaging policy, suited to your individual needs, will be gladly given. 


ag 


MILLIONTHS OF AN INCH FOR SALE BY VINCO 


PAT OFF 


VINCO CORPORATION, 8871 SCHAEFER HIGHWAY, DETROIT 27, MICHIGAN; SALES OFFICES,,NEW YORK, CHICAGO, CLEVELAND 


Semi-Automatic Hydraulic Spline and Gear Grinder e Optical Master Inspection Dividing Head e Involute Checker e Angle Tangent 
'0 Radius Dresser « Index Plates « Precision Vises e Sine Bars e Straight-side Spline, Serration Spline, Involute Spline and Helical 
Spline Plug and Ring Gages e Thread Plugs, Rings and Setting Plug Gages e Spur and Helical Master Gears « Munition Gages-e 
Propeller'Shaft and Hub Gages e Built-up and Special Gages e Gear Rolling Inspection Fixtures e Indexing Fixtures « Hydravlic . 


") : : 
ower Control, Utilization and Distribution Units e Engineering, Design and Development e Precision Production Parts. 
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THE NEW YORK 


AIR BRAKE CO. 
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Cut-away section of compound master cylinder 
showing valve and piston assemblies 


BUILDING BRAKES IS OUR BUSINESS 


For 55 years, this company has specialized in the engi- 
neering and construction of railroad brakes and is a 
recognized authority in brake application and design. 
In entering the automotive field, therefore, we con- 
tribute a technical experience unexcelled in the solving 
of difficult braking problems. 
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HYDRAULICS iS OUR BUSINESS 










Our Hydraulic Division, expanded by production for war, 
has applied HYCON hydraulic systems to the actuation - ” 
and control of a wide range of military planes ani ggg?" 
industrial operations and products. bette 
“HYCON actuation and control’’ are now available for I Whil 
power brakes for trucks and busses. and 





Coutrolled BRAKING, 
Completely HYDRAULIC 


The new HYCON Truck Brake is a compound master 
cylinder designed to furnish perfect brake control and 
correctly measured power without the use of vacuum, 
air or other auxiliary means. Five years of research, 
development and tests have proven the efficiency and 
economy of its radically advanced principles. Reports 
from exhaustive road tests starting early in 1941 show: 


indey 










Substantial savings in gasoline consumption. Unlike 
existing types of power brakes, compound cylinders 
operate independently of the motor and the carburetor 
can be adjusted to maximum idling efficiency. 


Increase in tire mileage as much as 20% due to elim 


ination of over-braking. 


Fewer brake adjustments; no maintenance beyond tha! Bia de 
required by standard type master cylinders. trib 


, Cor 
Simplified installation reduces cost of application. ' 


THE NEW YORK AIR BRAKE COMPANY 
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fliminates “Booster” Brake 


The secret of controlled braking in HYCON Truck 
Brakes lies in a second piston in the compound mas- 
ter cylinder, which eliminates the necessity for 










yacuum-air-actuated “‘booster” brakes. The single 
HYCON Unit performs hydraulically the combined 
operations now actuated by fluid, vacuum and air 
’ _.. gives more constant, more positive braking 


control. 


With the HYCON Unit, the hydraulic pressures 
are in direct proportion to pedal pressures. The cor- 
rect amount of power is always available to meet 
load or no-load conditions. Since it eliminates the 
lag required for the atmospheric pick-up on vacuum 
brakes, it will stop vehicles more quickly. 


$$ 
IMPROVES SAFETY FACTOR 


r War, 

aa An important safety factor develops from the HYCON 

; an ggpmnciple of a compound cylinder—quicker stopping; 
better control. HYCON Truck Brakes offer worth- 

ple for ME While savings; you save in fuel and tire consumption, 
and in maintenance. The unit occupies no more space 
on the chassis than the original equipment master cy]- 
inder; requires no additional tubing, no holes to drill, 


Jnlike MABand can be installed within an hour. 
inders 
uretor = - 
SEND FOR DEMONSTRATOR UNIT 
elim- Seen 
HYCON Truck Brakes are now available to replace 14” 
and 1's" Di. original equipment master cylinders. Order 
id that 


ademonstrator unit from your local power brake dis- 
inbutor, or write direct to The New York Air Brake 
120 Lexington Avenue, New York 17, N. Y. 








Company 
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420 LEXINGTON AVE-NEW YORK 17,N.Y. 


HYCON jh: «BUSSES 













PRIMARY PISTON 

SECONDARY PISTON ASSEMBLY 
BY-PASS HOLE 

STAGING VALVE ASSEMBLY 
BOOSTER VALVE CHECK 
BOOSTER CHAMSER 


GD eeseevoie pressure 


Avaene 


—— 


1. Brakes in the ‘‘released”’ 
position 


GHEE reservoir pressure 


[_] tow pressure 
(CZ) HIGH pressure 


IS 









2. Initial application. Large piston 
displaces fluid to expand brake 
shoes into contact with drums 








3. Brakes fully applied. Small 
piston advances to create high 
hydraulic pressures 
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wit WITCO *1085 


Vibration Dampener.. 


Here is a scientifically formulated compound that gives maximum sound 
deadening effect with minimum weight. A coating of only one half pound 
per square foot dampens at the rate of 12 to 14 decibels per second at 
ordinary driving temperatures (20° to 80°). 


Witco #1085 meets all requirements for adhesion and freedom from 
slumping and provides a fungus-proof coating that protects against water, 
acid, and salt corrosion. It seals seams and cracks and air dries to handle 
in one hour—hard in four hours. Applied with standard mastic spray 
equipment and may be used over bare, slightly oily, primed or painted 
metal surfaces. 


Write at once for samples and technical data on this new, superior 
sound deadening compound ... also its companion product Witco #77 
Metal Protector for use under fenders, pans and other 






under-car parts. 


eZ 
WITCO CHEMICAL COMPAN) 


435 N. MICHIGAN AVE., CHICAGO 11, ILL. * ESTABLISHED 1920 * 7338 WOODWARD AVE., DETROIT 2, MiG 
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dying the Fram 
{ filtration are used 
il! motors made by 
nanufacturers: 


‘Fire APPARATUS 
\N-MARSH PUMPS 
it Motor Co. 
WPERIAL DIESEL 
AUTOCAR 

\VALLABLE 

Avery & SON 

00 Mre, Co. 

ack BUSES 

RMAN MOTORS 
BUDA 

{RIS-CRAFT 
EQUIPMENT Co, 
NTINENTAL 

‘ORBITT 
LABORATORIES 

{ CORPORATION 
DaRLY & Co, 
ant TRUCK 

lIAMOND T 
-Root-HEATH » 
Motor Truck Co. 
ForD 

3R0S. Mra. Co. 
Detrott Corp. Now Available {for ¢1) 
GRAMM Filcron cartridge 

‘Y MARINE 

RS0N DIESEL 
8&8 Motor Corp. 
CKER Motor Co. 
LL DIESEL 

G. Hoven Co. 

E APPARATUS Co 
BRONZE Mra. Co. 
MANUFACTURING 
B Mrc. Co. 
AERMATH 
LING OLN 

Mack 
\-HERRINGTON 
« Motor Co, 

RY Mr. Co, 

W. Onan 
Motor Corp, 

fic MARINE 
‘Sck & Sons Co 


Engineers Are Invited t 
eres na nal tis 
HRAMM 
SCRIPPS 
SHEPPARD Go, 
® MARINE ~ 
DEBAKER 
* Coach Gor. 
) TRACTORS 


engine 
manufacturers 


chose FRAM 


OIL FILTERS 
AS ORIGINAL 
EQUIPMENT! 


Here’s why leading manufacturers of 
famous cars, trucks, buses, tractors, 
marine and Diesel engines (see list at 
left) use filters embodying the Fram 
principles of filtration on some or all 


of their motors: 


] Exhaustive tests, conducted by these 
manufacturers, convinced them of the over- 
all superiority of Fram oil filters. 


2 Widespread military use, under the most 
difficult battle front conditions, proved the 
superiority of Fram filtration. 


3 Public demand for Fram demonstrates 
that in use, as in the laboratory, Fram oil 
filters give unsurpassed performance. 


Prove Fram efficiency for yourself! 
Test Fram oil filters . . . either in your 
own laboratories or here at “Oil Filter 


Headquarters.”’ 


FRAM CORPORATION 
‘PROVIDENCE 16, R. I. 


In Canada: 
J. C. Adams Co., Ltd., Toronto 
In England: 
Simmonds Aerocessories, Ltd., London 


Oil and Motor Cleaner 








MOTOR DRIVEN COMPRESsop 
INTEGRAL WITH FORGING 
HAMMER... AN INDE. 
PENDENT, SELF-CONTAINED 


CHAMBERSBURG HAMMER 


Now You Can Do Forging Right in Your Own Plan 


Independent of steam or air lines, 
the Chambersburg Pneumatic 
Hammer may be placed wherever 
convenient in the plant. It is ready 
to operate as soon as the motor is 
up to speed, delivering its constant 
rhythm of blows, heavy or light, at 


the will of the operator. It will 
forge faster... better...ata 
higher temperature . . . because of 
higher impact speeds, heavier 
anvil construction and more power- 
ful blows. It was designed with 
just that objective in view—to 


Write for catalog 1275 


make better forgings faster, ' 
work the forging at higher temper 
tures and to produce the forgin 
with the least possible operelit 
expense. The success of this 0 
jective is attested by the increas 
popularity of this hammer. 


CHAMBERSBURG ENGINEERING CO., CHAMBERSBURG, PA. 


CHAMBERSBURG 


HAMMERS - CECOSTAMPS .:- PRESSES 
& 
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Here is a compact, light-weight ball bearing that is setting the pace 
in many different industries. Hundreds of thousands of this Federal 
Type 1206 are being installed in automotive generators, electric 
motors, small electric lighting plants and similar products. 


lan Used in vast quantities by American manufacturers previous to the 
war, Federal Type 1206 later served our armed forces on every 
all battlefront—a little giant among ball bearings now available for 
forging peacetime service. 


peraiing 
this ob 


4 


ster, | 


“SB Wa 


BALL BEAR 
Sat aa THE FEDERAL BEARINGS CO., INC. 


rs : = POUGHKEEPSIE, N.Y. 
Shy rsar WS z REPRESENTATIVES LOCATED AT 
THE JEWELS OF Detroit: 2640 Book Tower—26 ° Cleveland: 402 Swetland Building—15 
L INDUSTRY = Chicago: 902 S. Wabash Ave.—5 * Los Angeles: 5410 Wilshire Blvd.—36 
, 
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SAVE TIME..-REDUCE COSTS.,, 
ASSURE TIGHTER FASTENINGS Wit! 


JHAnNeaP RIVE 
(hr0ead-Crtang Screws. 


@ Don’t tap... it wastes time... it’s unnecessary! Shakepro 


ae / Thread-Cutting Screws cut their own clean thread int 
he re metals of any thickness, eliminating taps and tappil 
Recessed Heads 


operations. A snug, tight fit is always certain, and bette 


product performance is assured. 
eee 


} - 
\i Phatepronf Let Shakeproof Engineers recommend the type and method 
ee FREE! . . i our product a 

CP ENTE fastening that is best suited to y P oduct and assembly lin 


Contains a variety 
of samples in many 


atropine yt ae mg requirements. Write today for the consultation of a field enginet 


gee -— / 
a & / 
we / Gree: "A ‘o “4 


Distributor of Shakeproof Products Manufactured by ILLINOIS TOOL WORKS 
2501 North Keeler Avenue, Chicago 39, Illinois 
Plants at Chicago and Elgin, Illinois In Canada: Canada Illinois Tools, Ltd., Toronto, Ontario 
Los Angeles Office: 5670 Wilshire Bivd., Los Angeles 36, California « @ Detroit Office: 2895 E. Grand Bivd., Detroit 2 Michigar 














, 
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SPECIAL COLD FORGED PARTS « STANDARD CAP SCREWS 
HARDENED AND PRECISION GROUND PARTS + SHEET METAL DIES « , ‘ 
FROM THE LARGEST TO THE SMALLEST « JIGS « FIXTURES « STEAM- © A 
HEATED PLASTIC MOLDS + SPECIAL PRODUCTION TOOLS « R-B 
INTERCHANGEABLE PUNCHES AND DIES « DIE MAKERS’ SUPPLIES 


Min 


Whether your need is for hardened and precision 
ground parts to tolerances of two-tenths of an 
inch or two ten-thousandths of an inch, insist 
on an Allied product. During peace and war 
Allied’s hardened and precision ground parts in 
production quantities have been a standard of 
quality in mass production industries. Today 
Allied’s four superbly-equipped plants offer 
greater service than ever to manufacturers in 








. oe as 


4 


Ce 
cen "ORATION 


s 
€ ADA ile Tt 


the radio, home appliance, plastics, aviati0 
furniture, electrical, farm implement and oti 
mass production fields. And mature busine 
experience, economical production and deliver 
on time make Allied service part of the fir 
foundation that manufacturing enterprises m 
have to bid for and hold quality markets. 
Allied today. This will entail no obligatl 


Allied engineers are always at your service 


Detroit 8, Michige 


ALLIED PRODUCTS CORPORATION 322% 
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WE SAY EXCEPTIONAL FORMABILITY... 














These are not an artisf#s conception of shapes that can be fabricated with a high- 
strength steel. They afe actual parts produced with N-A-X High-Tensile by manu- 
facturers who haveflearned that great strength and exceptional formability are 
available in one grgat steel. G If you have a problem that involves the fabrication 
of high-strength 
were stronger, Jonger-lasting or lighter—consult Great Lakes Steel Corporation, 


GREAT LAKES STEEL 
Couporalion 


N-A-X ALLOY DIVISION © DETROIT 18, MICHIGAN 
UNIT OF NATIONAL STEEL CORPORATION 





eel—if you have a product that could command the market if it 
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STROMBERG 
CARBURETOR RESEARCH 










e « « minimized fuel boiling and vapor lock 


in aircraft carburetion 













When a modern plane goes upstairs it needs a steady diet suitable boost pumps, the entire fuel line up to the po 












of properly mixed gasoline and air every foot of the way up; of spray into the engine intake passage is under pos 
and every foot of the way the formula has to be changed pressure. Decreased altitude air pressure therefore doe 
as the air density changes. It was formerly a serious prob- not act upon the fuel, the vaporizing temperature cous 
lem to obtain proper fuel/air ratio, and to maintain steady quently is not lowered, and the fuel system can be k 
gasoline flow. Before the adoption of Stromberg* Injection clear of bubbles and vapor locks. 


principle Carburetors, here’s what usually happened: 1. ‘ oie 
: hese sound results demonstrate again the prac ili 


As planes climbed higher and higher, decreasing air pres- Stromberg Carburetion research—a program a ed 
sure allowed the gasoline to boil or vaporize in the fuel rectly at naga ungameee:. - the economic value of civilian wi 
lines—resulting in vapor lock and hazardous engine failures. _ well as the utility of the planes af war. Sneek ¥ 

Stromberg—early—in your planning. Stromberg seal 
Now, with Stromberg Injection Carburetion, and with the is still exploring roads to more efficient performance ©! 
help of the Stromberg Fuel Tank Pressure Regulator or types of planes. 





——— 
*TRADE MARK 








1[TAsi@ermbdp PRODUCTS DIVISION 
le” Gy FF Gee £ ZG 


4 Bendix Aviation Corporation, South Bend 20, Ind. <a 
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BLACK SHEEP 


It may be a Black Sheep in the traffic lanes of today, but — it 
was a Blueblood thirty years ago. ® Those proud oldtimers 
are a grand tribute to the endurance which the engineers and 
craftsmen of the motor car industry built into the cars of three 
decades ago—an interesting illustration of what is possible 
when a car is given the best of care. ™ There is a lesson here 
in conservation which every motorist will do well to heed. 
* The car you bought before the war is a better car in every 
detail than its thirty-year-old cousin. And given proper care, it 
will see you through until new cars are available.“ But when 
you are able to buy your next car, you'll find still finer styling, 
still better operating efficiency, new ideas in design, higher 
standards of precision, and better all-round performance. 
* Automotive engineers are constantly improving the trans- 
portation of America. It is a privilege to have worked so closely 


with these men through two wars and the years between. 


For many years every motor car and truck built in this 
country has contained one or more Eaton-built parts. 


EATON 


EATON MANUFACTURING COMPANY + General Offices: CLEVELAND, OHIO 


PLANTS: CLEVELAND, DETROIT, SAGINAW, MARSHALL, BATTLE CREEK, LAWTON, VASSAR 
MASSILLON, WINDSOR (CANADA) 





OF FINE PRECISION PARTS TO THE AUTOMOTIVE AND AIRCRAFT INDUSTRIES FOR MORE THAN THIRTY YEARS 
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ENGINEERING DESI 
SERVICE 


Siler? sieeve 


BEARINGS 


You can simplify your sleeve bearing design 
problems — without cost or obligation — by 
using our engineering consultation service. 

















Fully equipped engineering and research 
departments are at your disposal. 


We operate six manufacturing plants, each 
specializing in sleeve bearing manufacture 
within a specific range of size and alloy com- 
binations. Facilities are available for both 
large volume production and small runs, con- 
sistent with your cost requirements. 


Thrust washers ard precision bronze bearing 
parts, and large bearings (up to 27” diam- 
eter), a specialty. Your inquiries are invited. 


FREE: Handbook of Sleeve Bearings 


A practical guide for engineers, draftsmen, in 
bearing design specification. Its use reduces 
major tooling costs, design and production time. 
A request on your company letterhead will re- 


Y ceive prompt attention. 





FEDERAL-MOGUL CORPORATION 
11035 Shoemaker, Detroit 13, Michigan 


ERALM 
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x Me | mac plasiic.. timing ‘faclor br a tractor 


From the moment this molded MELMAC plastic dis- serviceability of electric equipment. 
tributor cap is snapped into place, a Ford-Ferguson Complete information on this specialized industrial 
tractor is off to a good start. Delivery of accurately plastic is contained in the handbook, ‘“MELMAC 
timed, positive, high-tension spark through the dis- MOLDING COMPOUNDS,” which will be sent you on 
tributor is assured. When the tractor goes out into the request. We shall also be glad to work directly with 
field it is ready to operate under unusually tough con- you on putting MELMAC to work to meet your di- 
ditions. Because of MELMAC’s sturdy insulating prop- electric needs. 
erties, flashovers and shorts caused by dust, dirt, and 
dampness do not scorch conducting paths across the 
distributor cap. This all-important piece of mechanism 
delivers a “thot” spark, without leakage, to insure MELMAC 592 


perfect timing. 


*Reg. U. S. Pat. Off. 





Mineral-filled Molding Compound 


Mineral-filled MELMAC, the high-arc-resistant plastic, cliese on waned couiastion of 


has been developed by Cyanamid for distributors, 
magnetos, and other electrical parts. Its high heat re- 
= , — ' to meet new needs. 
istance, non-inflammability, and resistance to arc 


tracking under the most severe conditions, mean un- Typical Properties 
interrupted performance, longer life, and improved ; : 
Dielectric strength .430 volts/mil. 


AMERICAN CYANAMID COMPANY Arc resistance....... 


(ASTM) avge. 130 sec. 
PLASTICS DIVISION 


Heat resistance 
34A ROCKEFELLER PLAZA e NEW YORK 20, N. Y. 


amu Lastics 


Beetle» Melmac + Melurac ©) Laminac 
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electrical and physical properties 
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MADE FOR THE MOST 


Yiu CONTROL JOB... 


TRU -LAY cable and conduit was designed for the most respon- 
sible job on any vehicle—brake control. For this purpose cable 
controls have to be positive, yet responsive to the slightest pressure. 


They must withstand punishing vibration—remain smooth, noise- 


tr 


less and dependable in operation. To insure long life and efficiency, 
they must be permanently lubricated and pernianently sealed 
against water and dirt. 

In automotive and aircraft manufacture, there are many control 
jobs that require those same qualities of strength, efficiency and 
long life. Design engineers are constantly finding new applications 
for TRU-LAY controls. 

Perhaps we can serve you. We will be glad to show you what we 


are making—can make. Write to our Detroit office. 


6-235 General Motors Building, Detroit 2 « 695 Bryant Street, San Francisco 7 + Bridgeport, Conn. 


- AUTOMOTIVE AND AIRCRAFT DIVISION 
AMERICAN CHAIN & CABLE. 


MARK Ww In Business for Your Safety 
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THE BRISTOL” FREIGHTER... 


Goods wagon of the sky... 


The “Bristol” Freighter . . . an aircraft designed for freight-carrying and popular 


passenger travel at rates which place air transportation within the financial range 


of an entirely new strata of potential users. 
The essentials of operational economy, low 
maintenance, and adaptability governed its con- 
ception, design and construction, resulting in 
an efficient “brass tacks” aircraft for 
low-rate freight and passenger _ travel. 


The Bristol Aeroplane Company Limited. 

















OVER 
= — 5 TONS 
FREIGHT 





“PREIGETER”. © Zaps Zouon 
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built-to-a-purpose aircraft 
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\LER MANUFACTURING COMPANY, TRANSMISSION D 
KALAMAZOO, 13F, MICHIGAN 


U t Drop Forge Division, Milwaukee 1, Wisconsin 
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OVER ~ 
VIBRATION 





IN 
COMMUNICATIONS 


MK — CANO —2FA 


Radio, electronic and radar equipment is necessarily delicate in construction and neces- 
sarily precise in its functioning. The enormous recent advances, first made on paper, 
when translated into practice have almost invariably run into one major difficulty . 
vibrational interference. 








So, Lord, pioneer and leader in subduing the harmful forces of vibration, has been . SHEAR TYPE 
called upon for a wide range of applications in this field. Where possible, outside vibra- 
tion forces have been isolated at their source; vibration of component parts has been BS. d. Zz Yl, n 
controlled; and delicate parts and instruments have been protected from outside inter- oude ‘ 
ference by isolation. 
Lord engineers, the most experienced in the field of vibration, have access to the MOUNTINGS 
greatest file of experimental data and case studies of practical experience in existence, and 
they have the largest assortment of mountings, all of exclusive Shear Type Bonded Rubber 
and every one engineered for the specific conditions it has to meet. 
The safety of passengers in the air, on land and sea; the pleasure of large audiences; 
the enjoyment of radio and television at home; all depend on the efficiency of communi- 
cation systems, an efficiency which has been accomplished and continues to be promoted 
by constant consultation with Lord, HQVC (Headquarters for Vibration Control). 


ir taxes BONDED RUBBER Tne Shear TO ABSORB VIBRATION SALES REPRESENTATIVES Every genuine Lord Mounting 


NEW YORK - - 280 MADISON AVE. carries the name “LORD” 
CHICAGO - $20 N. MICHIGAN AVE. 


eee. ae or embossed in the rubber re m 
LORD MANUFACTURING COMPANY — sumesia ci. "2ss'e' cue ave raised letters on the forgings 


c wes 
ER 1E PEN NSY LVANIA RAILWAY & "Shaenta cawane cone., iro, 


Originators of Shear Type. Bonded Rubber Mountings 
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GIVE YOUR 
SPECIFICATIONS TO 
SIRVENE ENGINEERS 


and, if it is humanly possible to do so, they 


will develop a pliable part to meet your needs. 

Since 1929, when Chicago Rawhide instituted its 

research program in the development of compounded : 
elastomers, Sirvene engineers have perfected many 


hundreds of pliable parts for use under seemingly THE SCIENTIFIC COMPOUNDED ELASTOMER 


impossible conditions. They can do the same for you. A Product of the Synthetic Rubber Division 


The vast amount of knowledge and experience which CHICAGO RAWHIDE MANUFACTURING CO. 


they have accumulated as a result, is available for a a Chicago 22, Ili 


the solution of your particular problem. 
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SECTIO.. THROUGH 
DRIVEN If LOCKBOLT 
a 


# S a 


A COMPLETELY “| ““ TYPE OF FASTENER 
OFFERING MANY UNIQUE ADVANTAGES 


Neither a bolt nor a rivet, the Huck Lockbolt combines the advantages of both of these fastening devices and 
offers definite advantages over each. It’s more quickly installed than a bolt—pulls the work tightly together 
before locking—fills the hole completely when required for maximum strength and rigidity—and fastens 
permanently without the use of lockwashers, cotterpins or special nuts.Tensile strength 
is comparable to that of bolts, shear strength equals or exceeds that of conventional 
rivets, and liberal hole size tolerance is allowed. 


The pin is inserted from the back side of the work, the collar 
is slipped onto the pin, and the driving gun is applied to the pull grooves in the 
projecting end of the pin. Then, in rapid succession, the gun squeezes the work 





ed together between the collar and the head of the pin, wire-draws the pin to a press 

fit in the hole when hole filling is required, swages the collar into locking grooves in 
b> the pin, breaks the pin off flush with the collar, and frees itself from the swaged collar. 
1108 Thus the Lockbolt, after accomplishing a bolting-up operation, becomes the equiva- 


lent of a rivet, forming a rigid and permanent fastening. Either a hand-operated or a 


. : Small hand gun is ideal for main- 
pneumatic gun can be used, as illustrated. 


tenance jobs. Six to 10 Lockbolts per 


AWAIT minute can be driven with this tool. 


BLE Huck Lockbolts are available in two types— 
(1) for vectiaitatien requiring hole filling (to replace rivets and close-fitting bolts), and 
ny to replace bolts in clearance holes. They are furnished with heads of any type de- 
sired, and with pins of 24ST aluminum alloy, carbon steel, or high-strength alloy steel. 
lockbolts are now available in 3/16” diameter with grip lengths ranging from 1/32” 
to 21/32” by 16ths. Lockbolts of 1/4” and 5/16” diameter will soon be available. 


This DIFFERENT type of fastener may save both time and money on YOUR 
assembly jobs, whether special or every-day—production or maintenance. 
Investigate its possibilities! Further information on request. 





For applications where the back side of the work is inaccessible, 
HUCK BLIND RIVETS may be the answer. Bulletin 451 gives full a fas, Eenbunaaet feeumets gee 

‘. 9 will drive from 20 to 40 Lockbolts 
details; may we send you a copy: per minute and is recommended for 
production work. 


MER 


iG Com ERE le tOky MANUFACTURING CO. 
2, IMlinois ; y? 
}O BELLEVUE AVENUE g~ DETROIT 7, MICHIGAN 


Journal, December, 1945 119 


nber, |' 





YOU'LL NEVER GET A KICK OUT OF THIS! 


The man with the shotgun was plenty tired 
of the drubbing his shoulder took every time he 
fired. Then his dealer sold him a recoil pad 
of resilient Spongex* cellular rubber! 

It was the old story of the thump and rattle 
and jar that wears on both product and owner 
. .. the cause of premature old age in products 
—from vacuum cleaners to automobiles. If 
you've been hunting for a shock absorbing 
material that will make your product vibration- 
free, more salable—think of Spongex. 

The way it goes in and licks any number 


of tough product problems has spread its use 











% 


SPONGEX* CELL-TITE* 


d 


*TRADE MARK REG U.S. PAT. OFF. 


into hundreds of applications for cushioning, 
sealing, insulation, sound dampening, gasket 
ing, protection against dust, moisture, gases 
Can be made in sheets, pads, slabs, cord, tubing, 
strips, molded forms and die-cut shapes. 


We are operating at peak capacity on indus- 


trial production and may not be able to produce 


what you need for some time—perhaps not 
until crude rubber is plentiful. However, it 


your need is urgent, write us and we shall try 


to help you. Sponge Rubber Products Company, 


102 Derby Place, Shelton, Conn. Sales Offices: 
New York, Chicago, Detroit, Washington. 


} 








TEXLITE TEXLOC! 
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HERE’S YOUR SOURCE FOR SAFETY 


... AFTER DARK 


* With new, improved motor-vehicles begin- 
ning to roll off the line, you'll need good. 
eficient lighting equipment. Equipment that 
not only conforms with I.C.C. and State safety 
regulations, but conforms, as well, in appear- 
ance, durability, and reputation with your own 
product. 

The answer is Arrow. For Arrow products 
are built to do a job... not just to meet a 
“spec.” Designing and manufacturing sturdy, 
practical lighting equipment has established 
the Arrow name from coast to coast. And pre- 


cision-engineered construction plus reliable 


SAFETY 





DEVICES ts 


- 
@anausaeaBn|! 
«mere, 


; 


manufacturing-methods have given Arrow 
products a reputation for top-quality. 
Look to Arrow! Expanding facilities .. . 
war-time experience ; ; ; volume production, 
are available to you now, to supply you with 
the equipment you want and need... . for 
Safety 


Company, Mount Holly, New Jersey. 


“safety after dark!” Arrow Device 


You'll find this free booklet, "A Worp Asout 
Arrow,” interesting reading. Useful, too. 


7, Send for your copy now. 


























A Quartet That’s 


yAarD 10 BEAT EC 


The Twin Disc Standard Line of Friction Clutches 
unexcelled 


and Hydraulic Drives provides an 


alues: 
ical Adaptability covers the 


cme Mechan 
widest variety of industrial applications. 


blished Performance is backed by 


quartet of v 


Esta 
Cp well established operating records in all 
major industries. 
= Assured Uniformity, both in complete 
se units, and replacement parts which are ore 
readily available at important industrial spe 
centers. . 
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pany this strong quartet of advantages 
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iciency when you 


e 


(ou tap a NEW source of production 


your postwar products. 


Where electroplated, organic or chemical finishes 
are applied to industrial or civilian products .. . 
specialized Oakite alkaline, emulsifying, acid and 
solvent-type cleaning materials can help you tap a 
NEW source:of production efficiency. 


Used in automatic washing machines, in tanks or ap- 
plied manually, these dependable materials keep 
production UP and rejects DOWN by thoroughly, 
speedily removing oil, grease, smut, soldering fluxes, 
polishing and buffing compounds, drawing and 
stamping lubricants . . . put parts and work in the 
chemically or physically-clean condition that quality 


A Reliable Source 


vies Mance-proved Oakite 
our peacetime Producti 


M 
OAKiTE PRODucrs, we. 


in All Principal Citie 


MATERIALS ..METHODS...SERVICE 
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Nufactured only by 

Ti : 

echnical Service Representariy, 18 Thames 
es 


finishing operations require. Oakite materials do this 
work on an economical basis so that your unit costs 
are kept consistently LOW . . . well within prescribed 
limits. 

Oakite Technical Service FREE! 
Whatever your peacetime production operation or 
problem . . . whether it is degreasing, descaling, 
machining, grinding, drawing, stamping or tumbling 

. . our nearby Technical Service Representative 
stands ready to give you the benefit of his specialized 


knowledge to help you install the most efficient indus- 
trial cleaning techniques. 


MACHINES 
EQUIPMENT 
ING MACHINERY 


WELDING 


Materials js avail 
S av. able to m 
on. Your Inquiries invited. promt? on 
Nswered. 


Street NE 
’ w Yo 
+ Of the United St, 0” Ne ¥ 


‘tes and Canada 


‘CLEANING 


FOR EVERY CLEANING REQUIREMENT 





Not woven wire cloth...not fabric... 
but ribbons of metal...do the filter- 
ing in an element developed by 
Purolator. 


The principle is entirely new. 
The enlarged section (above) shows 
its construction. 


A metallic ribbon is wound edge- 
wise on a cylindrica’ perforated 
frame. At regular intervals, support- 
ing projections occur. Their height 
determines the degree of filtration. 
Elements can be made with filter- 
ing gaps as small as 0.0005”; as 
large as 0.025”. 


In operation, the filtrate passes 
between the ribbons, leaving its 
solids on the outer edges. Clogging 
of the passages is prevented by 
the ever-decreasing cross-section of 
each ribbon. 


Once Purolator had worked out 
the design, there still remained the 
big problem of finding a metal that 
would make the design practicable. 


Such a metal had to be ductile 
and workable—to permit forming 


..fo entrap particles or to separate liquids! 


of the intricately-shaped ribbons. 


It had to resist corrosion —for the 
slightest corrosion would destroy 
the precision spacing of the gaps. 

It had to be hard—so that edges 
of the thin ribbons would neither 
burr nor wear under the abrasion 
of a doctor blade with which some 
models are equipped to remove ac- 
cumulated sludge. 


By using Monel, all three de- 
mands— and more—were met! 


Monel is corrosion-resistant .. . 
hard ... workable. The ridged, ta- 
pered ribbons can be formed with 
no intermediate annealing. (The 
next best material had to be an- 
nealed three times before reaching 
the final shape.) 


Thus, once again, Monel made a 
difficult job possible. Investigate 
Monel and all the INco Nickel AI- 
loys whenever you plan trouble-free 
operation in the equipment you 
design or buy. The International 
Nickel Company, Inc., 67 Wall St., 
New York 5, N. Y. 


NICKEL Ade, ALLOYS 


MONEL* + “K” MONEL* + “S$” MONEL* + “R” MONEL* « “KR” MONEL* + INCONEL* + “Z” NICKEL* - NICKEL 


Sheet ...Strip...Rod...Tubing...Wire. 


.. Castines Welding Rods (Gas and Electric) 


Reg. U.S. Pat. Off 
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draulic system, has a filter gop 
of .003” to protect o 02!" 
orifice against clogging 


For detailed information » 
metallic ribbon filtering ele 
ments adapted to othe: ' types ot 
hydraulic controls, or io gos 
line or-oil lines, write Purolator 
Products, Inc., 744 Brood Streeh, 


: Newark, N. d; 
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FLEX-O-TUBE HOSE ASSEMBLIES, because of their proved durability 


and dependability, were used to equip thousands of combat planes through- 


out the war. They had an excellent service record. 


Isn't it reasonable to expect hose assemblies of this character to do as 


good a job when used by industry as connections on 


HYDRAULIC LINES FOR MACHINE % HIGH PRESSURE LUBRICANT LINES 
TOOLS ANYWHERE 


HEAVY MACHINERY AND VEHICLES te COMPRESSED AIR LINES 
% =sWATER LINES 


Special equipment originated by Flex-O-Tube is used to anchor the ter- 
minal fittings. 


756 FOURTEENTH ST. 
DETROIT 16 
MICHIGAN 


o- 
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MOLDED 
RUBBER 
















METAL 
INSERT 


SIMPLE" PARTS 


+ 


The relatively “simple” 
rubber-to-metal part 
indicated by the cross- 
sectional drawing above 
requires the complex, 
multiple-cavity mold 
illustrated at the right. 


oflare demnated, 
COMPLEX MOLDS 


The “simple” rubber-to-metal part is not necessarily free of complications in producing it. As 





the above example illustrates, an intricate, multiple-cavity mold is required to produce the 
part that looks so “simple.” 


First consideration is the combination of conditions under which the finished part is to function. 
Next comes the design and manufacture of the mold to produce it. Then the correct compound of 
rubber or rubber-like material must be determined to meet both the molding and functional require- 


ments. Exceptional precautions must be taken to prevent heat expansion from causing variations 


in the mold cavities, and often the mold cavities have to be registered individually with each Poup m 
other. Those and other related problems must be brought into “harmony” by modern techniques of dee 
the rubber industry. Briefly, it is a combination of “know-how” factors available here at “ORCO” ia 
that is causing an unprecedented demand for our services from a wide diversity of industries. be, and 






Tvice fy 





ORCO-OPERATION is a one word: 
designation of complete cooperation 
in engineering and manufacturing 
mechanical molded and extruded 
rubber parts including rubber-to- 
metal adhesion parts ... all available 
et The Ohio Rubber Company. BRANCHES: DETROIT » NEW YORK © CHICAGO 


INDIANAPOLIS + WASHINGTON © CLEVELAND 


_ * 


"ORCO-OPERATION' 
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1¢ 
yn. 
of 
re- 
ns @ In thousands of on-the-job contacts, and in 1704 and careful operation. If you do these three things, you're 
k foup meetings, Timken Axle Regional Representatives have bound to benefit in overall operating efficiency. 
ac & Pp I & ) 
n ttormed ; al servic . ; 
5 of ; e s vital service for operators of more than 500,000 Manufacturers will be ready soon with new _ vehicles. 
hicles. The ave de str in- en : . » . 
0” ey have demonstrated the benefits of proper main Timken will be ready, too, with the finest line of axles 
, nance, enc age ee i i electi . : . 
i - ; cannes more intelligent vehicle selection and incorporating the greatest advances in the history of the axle 
1eS. st, and given timely tips on how to keep ’em rolling. i 
; industry. 
This part of Timken Axle’s established overall program Ask about axles when you buy. Be sure you get Timken Axles. 
sures better performance and cuts maintenance cost. It is a 
— tvice freely given by us to operators, vehicle manufacturers, 
rT actory branches and dealers. 
G0 
ND 
You can benefit, too THE TIMKEN-DETROIT AXLE COMPANY, DETROIT 32, MICH. 
\% 2 r . . . 
, hen buying mew vehicles: (1) Analyze the job each vehicle WISCONSIN AXLE DIVISION + OSHKOSH, WISCONSIN 
r, \YOREmust do: 


) Study specifications and buy your vehicle to fit 


ou h . . 
t jot }) Protect your investment by good maintenance 








“here have been times w 


automotive engineers had 
pull their creative punches 


because motor fuels weren't yp 





to their advanced designs, 


Catalytic cracking, devel. 


oped and commercially 








pioneered by Houdry, has 


i | 5 
changed all that. 
SG Aoudry and re0 
catalytic cracking units are 
ready to meet whatever require. 
af : ments for motor fuel quality 


may be called for by your mos 


imaginative post-war designs. 


* 


; HOUDRY 
PROCESS CORPORATION 
: WILMINGTON, DELAWARE 
: New York Office: 115 Broadway 


Houdry Catalytic Processes and the TCC Process are avail- 
able through the following authorized firms 


E. B. BADGER & SONS CO 
Boston, Massachusetts 





THE LUMMUS COMPANY 
New York City, New York 








BECHTEL-McCONE CORP 


e Tae | CATALYTIC és 
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Portable zenerator by Homelite Corporation. HYCAR part by Connecticut H 


HYCAR helps shed light on a burning problem 


N many modern fire departments, 
portable gasoline driven motor- 

generator sets, like the one in the 
picture, power the floodlights that 
help firemen fight night fires. The 
heart of the engine that drives the 
generator is a highly sensitive needle 
valve; and the heart of the needle 
valve is a tiny resilient HYCAR seal 
upon which the entire performance 
of the unit depends. If the seal fails 
—the engine stops, lights go out, 
property and lives are further en- 
dangered. 

HYCAR was selected for this serv- 
ice because it had the right proper- 
ties in the right combination to meet 
a wide variety of service conditions. 


The seal spends its life soaked in a 
gasoline and oil mixture, yet it must 
not change shape or deteriorate in 
any kind of fuel. It must stay resilient 
over an extremely wide temperature 
range. There must be no sticking to 
the metal valve shaft. 

HYCAR has all these properties 
as well as those shown in the list at 
the right. They suggest a wide vari- 
ety of mew uses in a// industry. So ask 
your supplier for parts made from 
HYCAR for test in your own appli- 
cations—severe or routine, new or 
old. You'll find that HYCAR is the 
material to use for long time, de- 
pendable operation. Hycar Chemical 
Company, Akron 8, Ohio. 


{ Rubber G, 











SUPERIOR FEATURES OF HYCAR 


» 


= 


wn 


oa 


on 


7° 


CHECK THESE 


EXTREME OJL RESISTANCE — insuring dimes 
sional stability of parts. 

HIGH TEMPERATURE RESISTANCE—up to 250° 
F. dry heat; up to 300° F. hot oil 
ABRASION RESISTANCE—50% greater thon 
natural rubber. 


MINIMUM COLD FLOW — even at elevoted 
temperatures. 


. LOW TEMPERATURE FLEXIBILITY — down to 


—65° F, 


. LIGHT WEIGHT —15% to 25% lighter thon 


many other synthetic rubbers. 

AGE RESISTANCE—exceptionally resistant to 
checking or cracking from oxidation 
HARDNESS RANGE—compounds can be varied 
from extremely soft to bone hard 
NON-ADHERENT TO METAL—compounds wi! 
not adhere to metals even after prolonged cor 
tact under pressure. (Metal adhesions can be 


readily obtained when desired.) 








car 
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LARGEST PRIVATE PRODUCER OF BUTADIENE TYPE 
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ways to fasten 
metal parts 
in 42 second with 


NELSON cclomane 
STUD WELDING 


Securing Covers: Covers of 
all kinds, with or without 
gaskets, can be secured quck- 
ly and easily. Usually the 
cover itself can be used as a 
template; studs are welded 
through the cover holes. 





Lae, te TRE BOISE IO URE Ce ie 








Pipe Hangers and Brackets: 
There are scores of faster, bet- 
ter ways to secure pipe, tub- 
ing or conduit with stud 
welding. Welds can be made 
in all positions; welder is com- 
pletely portable. 





Cr eS ER ve Ae > eee a RA) Os ne ee ~~ CRI ee Lr 





General Fastening to Metal: 
Wherever brackets or at- 
tachments must be secured to 
sheet, plate or structural 
metal, the stud welder can do 
the job at the rate of one-half 
second or less per weld. 
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SHOULDER STUDS ‘ WD 


macy Be en ee 














Metal Liners and Jackets: 
The shoulder stud provides 
correct spacing between liner 
and casing or jacket, and no at 


% 


holes pass through the liner ~ | @ 
which can be left smooth and ; ~ @ 7 
—_ 








unblemished. 











The NELSON Stud Welder is fully portable, 


works from any standard welding generator, and 


Securing Pipe, Cable and 








thon rk arene, & Hose: Shoulder studs provide 
welds in any position. Studs from yy to 34 in a fast, convenient method of 
voted ] P >eF * . 
diameter and up to 8” in length are welded with : : 
edhans taal P 8 attaching many types of pipe, 
yn to ce nplete usion to metal in 2 second. conduit, cable, tubing or hose; 
| To cnee ant : F dine: it ’ . . . . 
ie | I = production, to do a bette r job faster, three typical applications are 
| put this versatile tool on your job. The facts are illustrated at left. 
mt to | vours for the asking . 
aried | $e SRN 





| WRITE NOW for complete information, 


will | or to arrange a demonstration in your own shop 


| con- ‘ 
- | at your convenience... Spacer bars, bumpers and 
od guard rails can be attached 
% a « rf a . eat ’ r : ry 
SALES CORPORATION simply and economically with 
shoulder studs. Portability of 


Spacer and Bumper Bars: 


AIN. OHIO ks . 
Representatives and Distributors for by the stud welder makes the job 
Nels ecialty Welding Equipment Corp. Nelson Stud Welding Corp. eS easy on large assemblies. 


n Leandro, California Lorain, Ohio 


OTHER NELSON FLUX-FILLED STUDS 


PPP YALL 


ON EYE BOLT BATTEN METAL LATH HOOK LAGGING METAL LATH GROOVED STIRRUP FEMALE 
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The Hagan ThrusTorg 


And Its Application 
To En gine Testing 





Ba 



















Installation of Two Hagan Double ThrusTorq | & 
Units with Electric Dynamometer 


BULLETIN 9345 





HAGAN CORPORATION « HAGAN BUILDI 
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NG e PITTSBURGH, PA. 
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ig TELLS WHAT YOU WANT TO KNOW 


@ ABOUT MEASURING TORQUE AND THRUST 


Hagan THRUSIORQ measures torque and thrust 
vith air. There are no knife edges, no mechanical 
balancing, no moving parts except for the almost 
| imperceptible motion of a diaphragm and a 
poppet valve. 
I With this method of measurement, torque at 
i all speeds and loads can be measured without 
Me 2djustments or compensations of any kind. 
Where unusually large engines require the use 
of several dynamometers, Hagan THRUSIORQS 





m= \N THRUSTORQ 








HAGAN CO8PORATION - HAGAN 


leasufing thrust and torque Wi? oul rae 


with Jit 





may be connected so that the reading is auto- 
matically totalized. - 

Continuous test records may be obtained by 
the use of standard pressure recording devices. 

This booklet gives full information on Hagan 
‘THRUSIORQ—what it is, how it works, data on 
range and accuracy, types available—practically 
everything you need to know to decide how 
THRUSIORG can be used in your plant. There’s 


no obligation-—just mail the coupon below. 


BUILDING + PITTSBURGH 30, PA. 


HAGAN Cu” PORATION 
HAGAN BUILDING 
PITTSBURGH 30, PA. 


Please send me your Bulletin 9345 “The Hagan 
Turustorg and Its Application to Engine Testing.” 


Street and Number 


Post Office Zone No. State 












GRAPHITAR Is i 
eae seals improve performance 


of many products 





The unique characteristics of Graphitar, the unusual carbon-graphite material, make it effective for seals 
in a wide variety of liquid pumps. For example, Graphitar seals are standard in the latest type automotive 
. pump seals being produced by the Schwitzer-Cummins Co. for installation in many new automobile models 
now rolling off production lines. Water, alcohol, or other anti-freeze cannot leak through a Schwitzer-Cum- 
mins seal, and because of the wear resistance of Graphitar the seal will usually last for the life of the car. 


In many other automotive applications, Graphitar seals are proving equally efficient. In fluid couplings, torque 





converters, and hydraulic transmissions they retain hot oil even under 60 |b./sq. in. pressures at 350° F. and Bul 





500 ft./min. speed. Graphitar seals and blades hold air under extreme pressure in automotive brake systems. 


HITE COMPANY e SAGINAW, MICH!GAR 


Graphitar has a versatility which has won wide- 
spread acceptance throughout industry. Because 
it will not melt or fuse at any temperature, 
Graphitar makes exceptionally serviceable dia- 





bolos, molds, and carrying pads for glass-making 
operations. It is chemically inert—resists hydro- 
chloric acid, sodium hypochlorite acid and other 
corrosive solutions. Graphitar is extremely resist- 
ant to wear, hence makes ideal bearings and 
piston rings. Light-weight, yet mechanically 
strong, Graphitar can be machined to almost any 





shape and can be ground to tolerances as close 
as .0005” in small sizes: For complete informa- 
tion on how Graphitar may solve some problem 
confronting you, WRITE TODAY FOR NEW 44- 
PAGE ILLUSTRATED CATALOG, 
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| OCEAN-SHRINKER 


: -- 45 Tons of Speed 


May 20, 1927, a young unknown named Charles A. Lindbergh 


bed into a tiny monoplane at New York and 33 hours and 30 
utes later landed at Paris, France. Immediately he became a 
ld-wide hero. 

but on August 1, 1945, the ATC’s C-69 Lockheed “Constellation” 
ie a casual 3,600 mile N. Y. — Paris flight in 14 hours and 12 
utes breaking all trans-Atlantic transport records. Yet this 
dly rated a mention in the newspapers. 

he progress of aviation is so swift that new records are made 
host daily as new designs and greater power plants step up speed 
l efficiency. Helping the C-69 to this newest record were four 
at Wright engines developing 2,200 h.p. each . . - and each is 
ipped with CECO carburetors. 


As new records are broken and greater aviation advances are 


CARBURETORS 
FUEL PUMPS 
PROTEK-PLUGS 


de, Chandler-Evans will continue to use all its war-proved en- 
eering and production resources to keep pace with America’s 


raft envine builders. 


HANDLER-EVANS CORPORATION > Sonucer et es 
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THE CURE OF RADIO NOISE is a highly specialized task that involves 
much more than simply “hooking a condenser across the line”. It requires 
exact knowledge of the proper size and type of capacitor to use... of the 
correct place to add it to the noise-making circuit . . . of the necessary 
length or positioning of connecting leads... and of many other seemingly 


trivial, but actually vital, bits of information that cannot rightfully be 
expected of the electrical design engineer. 


This exact knowledge is available to you when you must provide radio 
silence for electrical apparatus. Just send us the offending equipment 
and we will measure its radio noise output according to standard speci- 
fications, will design the most efficient Filterette to cure the noise, will 
specify the proper means of installing it, and, upon your adoption of our 
recommendations, will authorize your use of the FILTERIZED label that 
tells buyers your apparatus will not interfere with radio reception. This 
service is free to users of Tobe Filterettes ... write for details. 


TOBE DEUTSCHMANN CORPORATION-CANTON, MASSACHUSETTS 


ORIGINATORS OF FILTERETTES . .. THE ACCEPTED CURE FOR RADIO NOIS 
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in Reoublec ELECTRUNITE Tubing 


erly, the caulking gun nozzle shown above was 
uced by flattening one end of a short piece of tubing 
brazing the opposite end to a threaded collar. 


, with Republic ELECTRUNITE Tubing, brazing 
been eliminated. The complete nozzle is formed from 
length of 1%” O.D. x 16 gauge tubing in two press 
ations. These consist of forming the knurled shoulder 
y expanding the tubing from 1%” O.D. to 24%” O.D. 
fattening the nozzle end over a die. The knurled 
der is then threaded and the part is ready for plating. 


savings resulting from the change in production 
ods are estimated at 75% by the manufacturer. 


Perhaps you, too, have an application in which the use 
of highly ductile and easy-to-fabricate ELECTRUNITE 
Tubing can cut production cost or improve product 
quality. Remember that this modern tubing’s consistent 
uniformity in diameter, wall thickness, concentricity 
and hardness assures perfectly-formed finished tubular 
parts—with fine scale-free surfaces for the application of 
smooth coatings of plating, paint or plastic. 

ELECTRUNITE engineers are always ready to help you 


get the most out of tubing. For more information write to: 


REPUBLIC STEEL CORPORATION 


STEEL AND TUBES DIVISION e CLEVELAND 8, OHIO 
Export Department: Chrysler Building, New York 17, N. Y. 


CTRUNITE 


Reg. U.S. Pot Off 


anical, Aircraft, Stainiess Steel and 
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American Bosch Magnetos have served with 
distinction on many of our greatest warplanes 
and in more than 25 other military applica- 
tions. They are available today for agriculture, 
construction and other domestic uses. 


Prirait of a 
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ark 


It is important to know that each individual spark in the p 
stream that flows from an American Bosch Magneto is the! 
kind of spark for top engine performance. 

Here, an American Bosch technician uses a cathode-ray 0% 
graph to ‘‘paint the magneto’s performance portrait.” From 
screen he is able to determine its characteristics of current, v0 
and spark length and to forecast its performance in actual 

Making sure is inherent in Precision Production for P 
combination of traditional craftsmanship and_ special 
gineering knowledge attends every production step. The res 
reliability of American Bosch products is further backed up! 
world-wide maintenance organization. 


AMERICAN BOSCH CORPORATION 
Springfield 7, Massachusetts 








AUTOMOTIVE AND AVIATION ELECTRICAL PRODUCTS * FUEL INJECTION EQUIP 
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lics are the most versatile of all 
‘. Naturally, 


ily universal througbout industry, 





this makes their use 











lectrical manufacturing field, for 











you will find phenolic molding 








1s beind ised for literally thousands 
inds of vital parts. The Novex 














n Projector Viewer shown above 
ellent illustration of this 


rdy heat-resistant plastic 


by was molded from a Durez phenolic 
| the j 
is ther 
s Novex Combination Projector 
Tay 0s et effectively demonstrates the 
From il, sales-stimulating use to 
ch Durez phenolic molding com- 
Nt, VO nds can be put. Its durable, eye- 
tual U@@Mealing 14”-long body is molded in 
Powerfamme piece. The complete unit embodies 
alized ral molded Durez parts. With 
He <c-in inserts, these, naturally, 
— Pp to make assembly a simple 
dup 9 keep production costs 


a minim m 





UIPME 





mber, | 
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Heat-Resistant Housing 


By molding the housing for this Com- 
bination Projector Viewer of Durez, 
the manufacturers gain the heat-resist- 
ing and heat-insulating characteristics 
so necessary for the efficient operation 
of a machine of this type. Furthermore, 
a rugged yet lightweight construction 
results. 


Properties of the Phenolics 


Just as the Novex Corporation found 
a Durez phenolic plastic that fitted 
their job, so have many other manu- 
facturers. Such desirabie properties as 
heat and moisture resistance and di- 
electric strength make Durez com- 
pounds of unusual value to electrical 
manufacturers Additional inherent 
characteristics such as highest dimen- 
sional stability at temperature ex- 
tremes, excelient moldability, and 
impact strength make them extremely 
automotive industry. 


useful to the 


Closure manufacturers find the eye- 


appealing, non-bleeding finish of 
molded 


Durez to be the answer to 


) 
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and 
again the versatility of the more than 
300 Durez 
pounds has provided the solution to 


their materials problems. Time 


phenolic molding com- 
the materials problems of the imag- 


inative design engineer. 


Competent Assistance Available 


The Durez laboratory technician is an 
experienced man. Years of successful 
development work and the continuing 
leadership of Durez phenolic plastics 
attest this. Your custom molder is also 
an experienced man. Many new mold- 
ing methods and processes make his 
service even more valuable than be- 
fore. Put these two men together and 
you'll stand an excellent chance of 
coming up with the answer to any 
plastic materials 


practical problem 


which you may have. The services of 


the Durez staff are available at all 
times to you and your custom molder. 
Durez Plastics & Chemicals, Inc., 5012 


Walck Road, North Tonawanda, N. Y. 


Export Agents: Omni Products | poration 
40 East 34th Street, New Work 16, N. D 
———— — 


PHENOLIC INDUSTRIAL RESINS | 


RESINS 


OL SOLUBLE RESINS © 


PLASTICS THAT FIT THE JOB 








Streamlined Desiqu cs 
Streamlined Performauce! 


Precision-built, quiet and smooth in circular bushing are securely seated in 

operation, this new 38” pitch automotive their respective link sections. 

timing chain is manufactured to the 

latest and most modern precision stand- This new, improved chain offers definite 

ards. It is a product of war experience advantages in either short-center, two- 

in die practice and metallurgical develop- sprocket drives, and drives requiring 

ment. A round pin, ground to a mirror take-up idlers or double-step ratios, 

finish, and a specially formed semi- where long centers are involved. 
Assembly Assembly Assembly 


A38—106-S 38—106-D 38—106-S 










SPROCKETS | CHAINS FLEXIBLE COUPLINGS 





MORSE CHAIN COMPANY e ITHACA, N.Y. © DETROIT 8, MICH. ¢ A BORG-WARNER IND 
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STRAIGHT-LINE FORCE! 


Whenever acylinder is required for actuation of machine 
elements, investigate the ELECTROL line. Engineered 
for battle service, these cylinders are designed to meet 
pressure requirements. They are lightweight, low- 
Cost, positive in operation and simple in construction. 
The wide range of sizes available is listed in the 
accompanying table. 


ELECTROL cylinders, like other ELECTROL units 
are precision-designed and manufactured to close toler- 
ances. Lightweight is achieved through use of high- 
strength alloys. Positive, service-free operation is at- 
tained through close control of every manufacturing 

rocess from honing to final assembly. Other 
ELECTROL products will fit into your peacetime de- 
sign program: relief valves, check valves, follow-up 
valves, and selector valves. Investigate the possibili- 
ties today. Write ELECTROL, Inc., Kingston, N.Y. 


ELECTROL’S 


HYDRAULIC CYLINDERS 








BORE STROKE PORT SIZE 
ASSEMBLY NO. (Inches) (inches) (inches) 
143 5/8 5-1/2 3/8-24 
354 7/8 7-3/4 1/2-20 
351 1 21-15/16 1/2-20 
348 1-1/16 16-1/2 1/2 P.T. 
169-AN 1-1/8 4-3/4 7/16-20 
166-AN 1-3/8 10 7/\6-20 
129-R-AN 1-1/2 1-1/4 7/\6-20 
335 1-5/8 3-13/32 7/\6-20 
329 1-2/4 5-3/32 7/\6-20 
364 2 1 1/8 P.T. 
128-1-AN 2-1/8 9-5/32 9/16-18 
102-AN 2-1/4 4-5/16 7/16-20 
200 2-3/8 9-3/4 9/16-18 
127-AN 2-1/2 7-1/8 9/16-18 
296 2-3/4 15-3/4 9/16-18 
188 3 9-1/32 9/16-20 
107 4-1/2 10-3/4 9/16-20 
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Delco Hydraulic Shock Absorbers, rugged and efficient, 
are correctly designed to meet the particular requirements 
of spring suspension and weight distribution. Delco 
Products engineers, in cooperation with automobile 
manufacturers, developed the gentle “Delco ride”... a 





~~’ 


— 
er 


selling feature on leading makes of cars for many years. 


coe. aa ge 


Now that the ‘‘green light’’ has flashed on, Delco Prod- 
ucts’ increased manufacturing facilities are ready to meet 
the increased demands of the automotive industry. Delco 
Products’ engineering background and research facilities 
are also prepared for the go-ahead . . . ready to meet all 
requirements of automobile, truck and bus manufacturers. 


Victory Bonds Safeguard Peace 
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We'd Like to Tell 
You About Our 
Dreams, Too! 


* 


eS 
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Even while your '46 models are rolling off production lines—you're 
dreaming up the ‘47 versions. That kind of dreaming keeps the automobile 


industry years ahead each year! 
Here at Stewart-Warner we dream, too. We experiment... improve. . . perfect 


From this far-sighted practical dreaming we've developed still newer principles of 
designing. These principles, applied to your new instrument panels, will con- 


tribute much to driving comfort—and add new beauty, too. 


Every one of these principles is backed by our more than 40 years experience as 
instrument designers and suppliers to the automotive industry—plus new “know-how” 


we have acquired in working with you in wa: 


May we show you how this reservoir of experience and these new principles 


can be applied to your instrument problems now? 


STEWART-WARNER CORPORATION 


3-140 General Motors Building, Detroit 2, Michigan 
1826 Diversey Parkway, Chicago 14, Illinois 


PRECISION INSTRUMENT SUPPLIERS TO THE AUTOMOTIVE INDUSTRY FOR 40 YEARS 
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Expressed in 1940... 
| REAFFIRMED IN 1945 
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( ,” job is quite simply stated, and yet not 





sO easily accomplished. We must continue 6 
to develop, through our research, better 


bearings, produced by better processes, and 





at lower costs, year after year, than any- | D 
U 
one else can produce ...and of course we 
Q 
| will do it, because that is our livelihood.” 





| Sas from the Remarks of President ( 
| Ben F. Hopkins at the Annual 
Stockholders’ Meeting, April | be 1940 
| 








THE CLEVELAND GRAPHITE BRONZE COMPANY 
CLEVELAND 


DETROIT . NEW YORK . CHICAGO 
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ATS AHEAD 


FOR YOUR BUSINESS? 


| Don’t gamble with the quality of your product . . . plan to 
use Ex-Cell-O precision production parts! With a complete 
organization under one responsible management... an 
organization built up of years of varied engineering experi- 
ence, modern machine and manufacturing methods, and 
complete heat treat facilities, and practical assembling and 
inspection staffs .. . Ex-Cell-O probably has the exact solu- 
tion to the parts production problem you face. Write today! 


To right: Typical of the many modern and 
complete production machines in the 
Ex-Cell-O Miscellaneous Precision Parts 
Division—facilities that are available for the 
production of accurate parts and sub- 
assemblies for your product—is this sectional 
view of single automatic screw machines. 
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EX. CELL.O for PRECISION 
ee 


EX-CELL-O's 


Precision 
Production Parts 


PRODUCTION ENGINEERING 


The Ex-Cell-O organization, with skill, fo- 
cilities and modern methods thet hove 
mode o wortime record, con moke an 
importent contribution in the planning of 
qvuontity production of quality parts ond 
vnit assemblies for your postwar product 


PRODUCTION MACHINES 


Multiple Vertical Turret Lothes 

Multiple Spindle Automatic Screw Machines 
Single Spindle Automatic Screw Machines 
Hand Screw Machines 

Engine Lathes 

Centeriess O.0. Grinders 

Centeriess 1.0. Grinders 


Single and Multiple Spindle Drilling Equip- 
ment 


Form Grinding Machines 

Plain O.D. Grinders 

Ploin 1.0. Grinder: 

Surface Grinders (Plain and Rotary) 
Milling Mochines 

Thread Milling Mechines 


Broaching Machines (Vertical and Hori- 
zontal) 


Precision Threed Grinders 

Thread Rolling Machines 

Precision Boring Machines 
Lapping Machines 

Special High Production Equipment 


HEAT TREAT 


Induction Heet Treating 

Laboratory for Heat Treat Control Including 
Micro Examination and Photography 

Atmosphere Control Continvous Herden- 
ing Furnaces 

Atmosphere Control! Gox Hardening Fur- 
naces 

Various Types of Air-Drow Batch Type 
Furnaces 

Ges Carburize Furnoces 

Box Carburize Furnaces 

Pack Anneal Furnaces 

Niiriding Furnaces 

Cyenide, leod, ond Nevtrel Salt Pot 
Furnaces 

High Speed Stee! Atmosphere Control 

Vertical and Horizontal Hardening Furnaces 

Continuous Air-Oraw Furnaces 

Sub-Zero Heat Treating Equipment 


UNIT ASSEMBLIES 


For mony yeors Ex-Cell-O hos supplied 

lorge ond small manufacturers with parts 

end has also supplied many ports in unit 

assemblies after machining, heot treating 
ond grinding 


INSPECTION 


Ex-Cell-O hos always maintained that 
quality in @ product is not the result of 
accident; that quality is built into a product 
by rigid odherence to eccepted quality 
standards stenderds that are upheld 
ot Ex-Cell-O by efficient inspection at 
every step of the machining process. 











FLUID POWER PRODUCTS FOR ALL 


TH 


E PARKER APPLIANCE 
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PRESSURE-TIGHT 
LEAK-PROOF 
-_ VIBRATION-PROTECTED 


The Parker Triple Type Fitting 
proved itself so efficient and eco 
nomical that its principle was 
standardized for Army-Navy use on 
aircraft and ordnance. 

The flared joint of this fitting pro- 
vides maximum with- 
out strain or tension on the tubing 


““tightness”’ 


itself. It is fully protected against 
leakage under pressure, and is safe 
in conditions of extreme shock and 
vibration. 

Parker systems provide stream- 
lined flow, free from obstructions, 
and are easy to install and service 
even in hard-to-get-at spots. 

Production released by reduced 
military needs now permits you to 
use Parker fittings, in a wide variety 
of types, sizes and capacities, fot 
power and fluid transmission systems 


Immediate deliveries from Parker warehouses, or 
from your mill supply house. Information gladly 
furnished by Parker Appliance Co., 17325 Euclid 
Ave., Cleveland 12, Ohio. 
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WHEELS THAT NEVER STOPPED 


Throughout the war, America’s vital cars and trucks and buses were kept rolling, as a 


necessary military measure. 


Thus it was that institutions like AC actually improved their peacetime skills in wartime, 
by building the spark plugs, fuel pumps, oil filters and other units indispensable to these 
vehicles. 


In all, AC built 459 kinds of war products for the Allies—machine guns, bombsights, 
aircraft spark plugs, Sperry automatic pilots, — a formidable list of specialized pre- 


cision devices, for planes and ships and armies. 


But through it all, the peacetime units flowed from AC production lines to service stations 
from coast to coast—keeping the wheels of vehicles rolling—developing the ““know-how”’ 
gained through a third of a century—fitting AC to serve postwar motordom better than 


ever before. 


AC SPARK PLUG DIVISION GENERAL MOTORS CORPORATION 


; LET’S FINISH 
BUILDERS OF THESE QUALITY PRODUCTS THE JO8 
sie 

AIRCRAFT SPARK PLUGS « AIR CLEANERS - AMMETERS ~- CARBURETOR INTAKE SILENCERS 

CARBURETOR INTAKE SILENCER AND AIR CLEANERS - DIE CASTINGS ~ DIE CASTING MACHINES BUY 
) FLAME ARRESTERS - FLEXIBLE SHAFTS AND CABLES - FUEL OIL FILTERS~ FUEL PUMPS - FUEL 

AND VACUUM PUMPS - GASOLINE GAUGES + GASOLINE STRAINERS + IGNITION CABLE VICTORY BONCS 

TERMINALS - INSTRUMENT PANELS + LUBRICATING OIL FILTERS + OIL FILTER REPLACEMENT 

ELEMENTS AND CARTRIDGES + AIR GAUGES - OIL GAUGES + RADIATOR PRESSURE CAPS RE- * = 

PLACEABLE AIR CLEANER ELEMENTS -AUTOMOTIVE SPARK PLUGS~ SPARK PLUG CLEANERS X* om 

SPARK PLUG GAPPING TOOLS - SPARK PLUG TESTERS - SPEEDOMETERS - SPEEDOMETER A 

2 


CABLES - TACHOMETERS - THERMO GAUGES - VACUUM PUMPS \ > 
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Spring freshets would like to drive logs and debris through a bea- 
ver’s domain, and autumn’s drought tries to steal his home away. 
. So the beaver long ago turned engineer. He sea/s his dam against 
upsets —slaps sticks, leaves and mud into stout masonry. 

National Oil Seals work like beavers, at almost no cost, to keep 
lubricants 7v and hold dirt out of vital bearings and gears. Wher- 
ever shafts turn, in war machines or home industry, there’s a job for 
Nationals. Built in the world’s largest plants devoted to the single 
problem of oil retention, they can be “tailored” to fit any opera- 
tion, large or small. There’s a National engineer not far from your 


plant. Call him in. 


1107 


NATIONAL MOTOR BEARING CO., INC. 


General Offices: Redwood City, Calif. » Plants: Redwood City, Calif., 
Van Wert, Ohio « Los Angeles, Calif. (Arrowhead Rubber Company) 


NATIONAL 


OIL AND FLUID SEALS 





WHEREVER SHAFTS MOVE, THERE'S A NATIONAL OIL SEAL TO RETAIN THE LUBRICAN™ 
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R AND TEAR 





U y 
CALL INA 
NATIONAL ENGINEER 
FOR RECOMMENDATIONS 
No Obligation 


CHICAGO 
135 S. LaSalle St., Centra! 8663 
CLEVELAND 
3091 Mayfield Rd., Yellowstone 2720 
DETROIT 
1015 Fisher Bidg., Trinity 16363 
MILWAUKEE 
1717 E. Kane Place, Lakeside 2838 
NEW YORK CITY 
122 E. 42nd St., Lexington 28260 
PHILADELPHIA 
401 N. Broad St., Bell-Walnu! 6997 | 
LOS ANGELES | 
2244 E. 37th St., Kimball! 6354 | 
REDWOOD CITY, CAL } 
Bdwy. and National, Rdwd.C''y 3400 | 
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New forging techniques—developed by Ladish 


research — provide maximum strength in vital 


parts through controlled grain flow at points of 


greatest stress. 
Ladish engineers are available for consultation 
on designing postwar products to higher limits of 


strength and safety through use of drop forgings. 
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LADISH DROP FORGE CoO. 


CUDAHY * WISCONSIN 
MILWAUKEE SUBURB TO MARK PROGRESS 

















To give the devil his due, the urgent 
===; necessities of war forced rapid advances in 
=== equipment and techniques for producing — 
= more springs and better springs faster... 
ofven at less expense. “i 
This organization played a major role in that 
development and our new knowledge and 
high speed mass productior facilities are now 
at the service of manufacturers of peace- 
time goods. 
If high grade mechanical springs are 
essential parts in your products, better check 
with our engineers to learn what can be 
done today . . . through re-design, new 
materials, new production methods . . . to 
improve performance, lower costs or speed 
delivery on many types of springs. 


Your Inquiries Invited 


6 ‘1-1 eI 


= - THE WILLIAM D. GIBSON Co. 


a DIVISION OF ASSOCIATED SPRING CORPORATION 
es; 1800 Clybourn Avenue Chicago 14, Illinois 
,= 
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--- Controlled in production 


Shown above is a section of Victor's laboratory devoted to the develop 
ment and testing of oil seals. Units of the machines for which Victor 


seals are engineered are set up in this testing laboratory 


Each seal 
design is carefully checked under conditions which simulate the actual 
job to be performed; shaft speeds, eccentricity, misalignment, lubricant 

temperature, and lubricant pressure are carefully duplicated. The seals on test 

are observed for thousands of hours to determine life performance. 


- When material and design have been approved, the seals are put into quantity pro- 

duction. But the testing goes on continuously, from production samples selected at 
random. This production control assures maintenance of the high quality of all 
Victor oil seals. 


The facilities of this laboratory and the services of a competent, experienced tech 
nical staff are at the disposal of any manufacturer with a sealing problem. VICTOR 


MANUFACTURING AND GASKET COMPANY, P. O. Box 1333, Chicago, Illinois, U. S. A. 


SEALING PRODUCTS Exclascuely 


ETS AWD OIL SEALS 
SEALING PRODUCTS 
THROUGH 
RESEARCH 
, 
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WHEN ONE EXPLOSION CAN BREED ANOTHER... 











Flay ’ » 
aa 'E From spreave® 


Air-Maze flame-arresting 
filter. Underwriters’ 





Laboratories approved. 


—another example of Air-Maze engineering 








In mines, grain elevators, liquid storage holds of Air-Maze engineers. Whether your problen 
ships—perhaps in your own building or plant—one do with ventilation, humidity control, flame arrest 
explosion may set off others like a string of fire- ing, intake air filtration and silencing or fine partici 
crackers. Flames blasting through ventilators can filtration of liquids—bring it to Air-Maze. . 
start a dozen infernos in an instant. AIR-MAZE CORPORATION, Cleveland 5, Ohi a 

Air-Maze engineers have now developed a flame Representatives in Principal Cities. In Canada lip 
and explosion-arresting panel only 4 inches thick. Williams & Wilson, Ltd., Montreal, Quebec, T oront " 
This “snuffer” is open enough to permit air to pass Windsor; Fleck Bros., Ltd., Vancouver, B. C. 


through freely, yet it has the amazing ability to 


prevent an explosion on one side from igniting even 






ee ee Bee SE S$ ATR 
an air-gasoline mixture on the other side. € 





This flame-arresting “by-product” of 20 years ‘ 





of specializing in air filtration is typical of the 


= oe) = Dro 


thousands of unusual developments pioneered by 





© Oil both type filters and filter-silencers. @ Cleanable filter panels for o'r-bor? 
- dirt, oil, grease and liquids © Oil-wetted type filters and filter-silencers 

@ Exheust spark arresters @ Gear case, crankcase and tank vent | eathets 

@ Gil-separators for engine crankcases @ Full-flow type cleanable © filters 
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the 


powerful action 
mn 
of weight 
and space saving 


\ ECLIPSE LINEAR | 
\ ACTUATORS / 


signed by Eelipse, the leading name in aviation accessory 
‘lopment and production. As far back as 1931 we pro- 
‘i aviation rotary actuators for the planes of that era 
-and today for the fastest planes built. 

lipse engineers can help you apply concentrated might to 
new aireraft designs where weight, space and depend- 
ily are all important. Write today for installation draw- 
sand performance curves. 


REMEMBER — ECLIPSE 
SERVICE FOLLOWS 
THROUGH FROM 

DRAWING BOARD TO SKY 


AVIATION ACCESSORIES. 
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Eclipse Type 1601 Actuators utilize a cen 
tral power unit to drive any combination 
of serew jacks through flexible shafts. 


kiclipse Type 1600 Actuators —_ 5 
are available in pairs left Sa =i, 
and right hand) for applica- ‘ 
tion where simultaneous 

movement of two elements 

is desired. 


Eclipse Type 1602 Actuators 
are small screw-jack types 
with integral motors, gear- 
boxes and limit switches. 


These are only a feu of the wide range of 
types and models produced by Eclips¢ 


Eclipse-Pioneer Division © Teterboro, N. J. © Los Angeles 36, Calif 

















Two fingers on the steering wheel—it turns easily, and 
the front wheels of the heaviest truck or bus follow 
exactly. Vickers Hydraulic Power Steering does the 
work, And steering is just as easy over the roughest 
ground off the road as it is on smooth concrete. Road 
shock cannot be transmitted from the front wheels to 
the steering wheel or driver. 

Steering is instantly responsive and firm—no rub- 
bery feeling or wander. The driver is relieved S the 


most exhausting part of his job, enabling him to get 
more done with less fatigue. 

Vickers Hydraulic Power Steering has many other 
advantages: (1) requires minimum space and is op- 
plied to most existing hand steering mechanisms with 
a few simple alterations; (2): automatic protection 
against abuse and excessive steering reaction forces; 
(3) automatic lubrication; (4) 15. years of successful 
operating. seas: im for for Bulletin 44-30. 
_ ge de 

WAICKERS Incorporated - 


1440 OAKMAN BLVD. » DETROIT 32, MICHIGAN 


Application Engineering Offices: CHICAGO « CINCINNATE- ¢ <aeNND . DETROIT: ° sil hecise * NEWARK © PHILADELPHIA 
ROCHESTER ¢ ROCKFORD TULSA * WORCESTER 
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Here’s an interior view of one of the three- 
decker stratosphere planes that one day may be 
making non-stop ights between Europe an 
America. This is only one of the amazing things 
the world of tomorrow holds in store for us. In 
many of these new products and in improve- 
ments of many products in daily use—the light 
i and aluminum, will play an 
effecting weight reductions, 
re acing _ Bohn Engineers will 
be glad to consu yi ‘1 fitting these 
versatile light alloys into your production plans- 


BOHN ALUMINUM AND BR ASS CORPOR ATION 
GENERAL OFFICES, LAFAYETTE BLDG. © DETROIT 26, MICH'GAN: 
Designers and Fabricators 
ALUMINUM ® MAGNESIUM e BRASS ® AIRCRAFT-TYPE BEARINGS 





In three easy and clean operations 
the windows and windshield of 


your motor vehicle or airplane 
are weather-proofed with the 
new, revolutionary Inland Self- 
Sealing Weather Strip. 

Gone is the necessity of using 
cement, which in time deterior- 
ates—it is replaced by a mechani- 
cal lock which provides perma- 
nent weather-proofing. 

Inland’s Self-Sealing Weather 
Strip is sealed to the glass and 
held firmly in place by a heavy 


, a ney 
& Og cd a 


rubber pressure band, which is 
quickly threaded with a zipper- 
like motion around the outer sur- 
face of the stripping. The pres- 
sure of this inserted band holds 
the glass firmly in place to with- 
stand all normal pressures. 

Use of the Inland Patented 
Weather Strip eliminates need 
for expensive channels and 
mouldings, thus simplifying body 


INLAND MANUFACTURING DIVISION e 


construction and reducing as 
sembly labor costs. These econ 
omies give credence to the belief 
that this weather strip will be 
“must” in future designs. 
Produced in colors ... red 
green, yellow, blue, tan, 
orange and gray . . . this weatheq 
strip adds beauty, and may 
blended with the body color 
Standard sizes available. Speci 
sizes can be obtained upon order 


Learn more about this money: 
saving, labor-saving, h 


creat 


self-sealing 
weather strip. For details and 
nrices write to 


General Motors Corp., Dayton, ‘ 


‘INLAND, 
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SEE HOW EASILY 
DYWELD IS FABRICATED 
























































THIS SMALL PIECE of Bundy- A NOTCHED and flattened end 3 SHARP BENDS are easily made 
weld is double upset, flanged, ex- is simple with Bundyweld Steel without flattening. Note the use of H 
znded and notched. Tubing. compression fittings. ! 















































































THIS PART shows how Bundy- SMALL TUBES take the double a TWO SCREW MACHINE oper- 


veld may be saddle flanged, pierced = flare as readily as the larger sizes. " ations ...a sharply cut shoulder at 
silver soldered together for a right This part fabricated from 3/16” O.D. one end and shaping for ball seat at 
ing as angle connection. Bundyweld. the other end. 
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ne AN UNUSUAL MANUFACTURING PROCESS 
1 C i . 


















. red 
cream, 
veathe 
nay 

color 
Special 








1 order Tubing is made by 9 .. . into tubular form. Walls of 93 . . copper coating fuses and 4 opper coated inside and 

monevs entirely different from uniform thickness and concen- 7 alloys with the double steel walls out, free from scale, closely held 

% n making other tubing tricity are assured by the use of After brazing and cooling, it to dimensions. Hard or annealed 

sealing strip of copper-coated close tolerance cold rolled strip. becomes a solid double wall steel in standard sizes up to 5,” O.D 

ils and 10 steel is continuously This double rolled strip passes tube, copper brazed throughout Special sizes old drawn Also 
terally through a furnace where the ... 360° of wall contact. . in Monel and nickel 


on, UI 







BUNDY 


EnGineetaeo 10 


TUBING 


BUNDY TUBING DISTRIBUTORS AND REPRESENTATIVES 


Po tals Co., Ltd. Standard Tube Sales Corp. Lapham-Hickey Co. Rutan & Co Eagle Metals Co Alloy Metal Sales Ltd 
3100 19th St. 1 Admiral Ave. 3333 W. 47th Place 112 S. 16th St. 3628 E. Marginal Way 861 Bay St 
F o 10, Calif. Maspeth, N.Y.C., N.Y. Chicago 32, Illinois Phila. 2, Pa. Seattle 4, Wash. Toronto 5, Canada 
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“Balling out” a tube 
is a Precision Operation 


Our business is bending tubes. It’s an exacting, intricate 
job. Some tube bends must be made so accurate that 
“balling out” is necessary. 


This is an important process of precision where a tube 
is placed in a die and steel balls of uniform diameter 
are forced through every bend so that every part of the 
curved and straight sections is standard and each tube 
is a counter part of every other tube in the same lot. 


This is a typical example of the undsual care that 
characterizes every step in the bending of every tube at 
the American Tube Bending Company, Inc.—from the 
tiniest of oil lines to a five-inch exhaust manifold. 


If you have a tube bending job that calls for this kind 


158 


of care, entrust it to us. We have had a proud record for 


reliability and stabilitvy—for the past 35 years. 
Write for informative booklet “Precision in Tub: 


ing” to the American Tube Bending Company 
6E Lawrence Street, New Haven 11, Conn. 


AMERICAN 
TUBE BENDING 
COMPANY, INC. 


PRECISION to aircraft standards 


1949 
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R thousands of big wartime jobs 

requiring the use of magnet wire, 
engineers have turned to Auto-Lite. 
They know there is a margin of safety 
in Auto-Lite’s reputation for depend- 
able high-quality wire in a variety of 
insulation specifications. They know, 
too, that at Auto-Lite they can find 
such famous insulations as Vega 


eget re 


Chromoxide that saves space and 
weight, Formvar and other examples 
of specialized engineering. 

Auto - Lite men of research have 
devoted years to the study of magnet 
wire, its various properties, its range 
of types and its many insulations. 
Put this ‘‘know-how”’ to work on your 
electrical wiring problems. 


THE ELECTRIC AUTO-LITE COMPANY 


PORT HURON, MICH. 


Wire and Cable Division 


SARNIA, ONTARIO 


TUNE IN THE AUTO-LITE RADIO SHOW STARRING DICK HAYMES — SATURDAYS 8:00 P. M.—E. T. ON C BS 
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PORTAGRAPH shortens distance 


from research to production 






INSTRUCTIONS; 
PHOTO-ACCURATE 


DATA FOR 
RESEARCH 


speed and accuracy tha 
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& The 


Portagraph photo-copy machine }f 









to all kinds of reproductions have 
greatly in the vital functions perfo 
by the Research Department 
Jessop Steel Co., Washington, Py 














Portagraph is used in the met 


gical laboratory for contact printi 





photographic negatives and phot 


crographs, for copying data and ing 















tions to be used in the mill. Bluepn 





tracings, excerpts from technical he 
and papers are rapidly reproduced 
ways with the assurance that cw 
will be "picture-perfect. ”’ 
ee ’ 
We consider our Portagraph { 


of the most useful pieces of equips 





in the department,’’ writes |. L. Ki 
Jessop’s Research Metallurgist.“Ab 







A section of the photographic darkroom of the Jessop Steel Company of Washing- 


ton, Pa., makers of specialty steels since 1901. The Portagraph, located adjacent all, we like the accuracy and readabi 
to the metallographic microscope, is shown preparing instruction sheets for heatin : 

the m aph | preparing instruction sheets for heating with which reproductions are mate 
ind rolling a special type of alloy steel. 


Portagraph provides valuabl 
in time when there is copying t 


' ; done. Its simplicity of operation p 
20” x 24”— Contact photo-copies are 





quick, easy, inexpensive to produce on mits even a novice to do perfect 
the G-11 Portagraph shown above. Electri- in a very short while. And 
cal micro- matic timing switch insures per- 
fect results with InexXpe enced operators. makes prints at only afew 
ig SPEED - VERSaparty - SIMPLICITY ~ econe 
Sa 





ETTER) > 


—— Ky 


91/2"x15“—the G-10 Mod- 
Portagrapl can be set up 





CG) REMINGTON RAND 
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‘ on ow 
inywhere. Electrica tining ore 
switcl Ouarantees uniform 
excellence of re} oduction 
tron copy oft an\ deserip 
ion. A similar model han 
! opie pn to 20”x 24”, PHOTO en La 











WRITE TODAY The Feb 
**Systems’’ Magazine contall 
of the Jessop Steel Company’ 
ness photography in the coe 
plant activities. Ask our ne 
Office for a copy or write u 


G-13 ROTARY PORTAGRAPH 
las a reproduction capacity 
f $2” in width by any lengt! 
Unsurpas sed for making 

oto-c opie s in | 














PHOTOGRAPHIC RECORDS DIVISION, REMINGTON RAND, 315 FOURTH AVENUE, NEW YORK 10, N. 
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‘CERAMICS 






SO RUGGED THEY COULD WITHSTAND THE SHOCK 


OF BEING FIRED FROM A GUN 


WITH A FORCE OF 


20,000g 


in the 


‘RADIO PROXIMITY FUSE’ 


War’s Number 2 Scientific Development 


eramic Insulators were exten 
ed in condensers for the ‘Radio 


’ described by high Navy offi- 


nly to the atomic bomb among 


ntific developments of the war. 


t of the fuse required produc- 
ic parts so rugged they could 
hock of being fired from a gun 
,000 times that. of gravity. 
1ts had to be so small that a 


ALCOhas been awarded forthe fifth 
methe Army-Navy‘ E*’ Award for 


ntinued excellence in quantity and 


f essential war productter 


complete unit could be installed in the nose 
of a projectile. 

The fuse, developed at a cost of $800,- 
000,000 is an extremely rugged, five tube 
radio sending and receiving station which fits 
into the nose of a projectile. Reflected im- 
pulses explode the projectile when it passes 
within 70 feet of enemy planes. 

The‘ Radio Proximity Fuse’ was the effec- 


tive answer to Japanese suicide plane attacks, 


as well as buzz bomb attacks on London. 
American Lava Corporation is justly proud 
of the fact that it was able to provide the 
Ceramic Insulators capable of withstanding 
the tremendous shock of being fired from a 
gun in the ‘Radio Proximity Fuse.’ 
Whatever you are planning in the electrical 
or electronic field, we believe our specialized 
knowledge, research and production facilities 


will prove helpful. Let’s work together. 


AMERICAN LAVA CORPORATION 
CHATTANOOGA 5, TENNESSEE 


43RD YEAR ° 


CERAMIC LEADERSHIP 








“bé secured by any other process. 


The high-speed, heavy duty machines of today tequire steel 
at its ultimate strength to assure safe, dependable, trouble- 
free operation. Maximum metal quality is attained in forg- 
ings; especially for these parts which are subjected to ten- 
sional, torsional and compression stresses. The superior 
fatigue resistance of forgings, retained to a high degree 
after repeated stresses, enhances the useful life of the 
machine in which they are employed. 


In many machine parts, some sections are subjected to 
greater shock and stress than others. Naturally then, it has 
become common practice for users of forgings to specify 
the directioning of the grain flow to meet the shock and 
stress recurring under actual service conditions, Proper 
designing of dies and modern day forging practice make 
it possible to develop the grain flow in the desired direc- 
tions, as shown in the micro-views herewrth, With con- 
trolled grain flow, the metal is compacted into a dense 
mass of high strength and toughness at the critical points. 
This characteristic, obtainable only in forgings, is of special 
value in parts subjected to fluctuating or reversing loads, 
impact or similar working stresses. 


The engineering department of Kropp Forge Company will 
gladly consult with machine designers on stress problems. 


Whenever you need flat die, drop or upset forgings, call 
your nearest Kropp engineering representative or send your 
prints direct for immediate quotation. 


KROPP FORGE COMPANY 
5301 W. Roosevelt Road 
Engineering Representatives in Principal Cities 


Chicago (50), Illinois 


Let 


Na 


aso 


me 

























The fiber flow lines indicate the added 
strength at points of greatest shock a 
stress obtained in the forging shown below. 


iit 


































“FORGINGS 
TO EVERY 
SPECIFICAT!0 
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OWER COSTS for BETTER PRODUCTS 


with Acme-Gridley CHUCKERS 


ae 


Let’s look ahead six months or a year, or two 
ars—to the time when war production is 
ished. 

\ation-wide plant capacity will be greater 
an ever before. We can make more goods than 
gsonable demand can absorb. 

With material and labor costs about the 
me in all plants, isn’t it logical to look upon 
ne of production as the one controllable factor 
setting up competitive prices? 























Here is a typical example: 

The part is a cast iron motor bracket, 101” 
diameter. There are many ways to do the 14 
rations necessary to finish this part. 


12” 


Ona Six-Spindle Acme-Gridley Chucking 


utomatic, using carbide-tipped tools, machine 
p added 


ock and 
n below, 


me for all 14 operations was cut to less than 
minute. 

[That's the way Acme-Gridley Chuckers can 
‘lp you achieve lower competitive _ selling 
wes—by producing your precision parts in 
s time. 

\eme-Gridley Chuckers are universal ma- 


pnes—not special one-purpose tools. 





D Booklet “How Costs Were Cut 
on 25 Chucking Jobs” shows 
their broad-range adapta- 

bility. Send for your copy. 

We een’ AND pys 

muces Materj 






continuny’ he $ whl, - 
your Multiple Spindle A 
ulletin CP.45 


= We NATIONAL ACME CO. 


wa 170 EAST W8ist STREET + CLEVELAND 8, OHIO 
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To Resist PRESSURE 


and HEAT 
and COLD 
















e That's what refinery fittings have to 
do. They carry hot—or cold 
and gases under high pressure. They 
must resist ‘‘creep’'’-—hold their dimen- 
sions. They must resist corrosion. 


liquids 


So we make refinery fittings—mani- 
folds, return bends and valves—of cast 


steel, because cast steel has the desired 
preperties, and because these properties 
can be specified in advance. And cast to 
complex shapes. 

Do your steel parts call for entire- 
ly different properties? Whatever they 


are, you can get them in cast steel. 
Research and experience have given 
steel foundries plenty of modern “‘know 
how’’. And performance 
and peace—has proved the value, the 
versatility and the economy of steel 
castings. 
For steel parts of whatever si7 
or shape, with mechanical properties 


the conditions require, consult your 


steel foundryman. Or write to Steel 
Founders’ Society, 920 Midland Bldg.. 
Cleveland, Ohio. 


in both war 








MODERNIZE AND 


IMPROVE 


YOUR PRODUCT 


WITH 
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se Panelyte Fabricated Parts 


Oi corrosion is a Problem 


} f 



































anelyte laminated plastic parts are not 
affected by water, brine, oil, ordinary 
solvents, coolants, ketones, esters, weak 
acids or alkalis. Having good electrical 
properties combined with unusual struc- 
tural strength, dimensional stability, and 
excellent heat resistance, Panelyte is 
thoroughly dependable and adaptable. 
Easily machined to exact specifications, 


weight-saving Panelyte parts are mass- 


produced in our new plant. 

Our policy of working closely with 
customers’ engineering departments en- 
ables us to give designing aid, and from 


performance data on hand, to make ac- 





curate estimates on the service life of 





proposed applications. 
Inquiries are invited on sheets, rods, 


tubes, and molded as well as fabricated 


parts. Write for factual “Engineering 
Data Book”, 













Typical examples of lathe yr eooving. printing, milling 


C i Nita haze 


Sales Offices: Atlanta, Boston, Chicago, Cincinnati, 
Cleveland, Dallas, Denver, Detroit, Kansas City, 
Los Angeles, Nashville, New Orleans, Phoenix, 
Portland, St. Louis, St. Paul, San Francisco, Seattle, 
Syracuse, Trenton: Buenos Aires, Johannesburg, 
Mexico City, Montreal, San Jose, Sao Paulo, 
Sydney, Toronto, Vancouver. 


2 Rg 
ew v9 
* MASS PRODUCTION OF SHEETS, RODS, TUBES, MOLDED 
\ FORMS, FABRICATED PARTS IN PAPER, FABRIC, FIBRE 


GLASS, ASBESTOS BASE LAMINATES; DECORATIVE GRADES 
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Burges Noiten e7s7an Ing 
FOR ALL ENGINES 















Many of America’s foremost engine builders have relied 
upon B-N pins through the years 
Y \ 
[|| ¢ Or\ > 


.. their reliance on 
Burgess-Norton year in and year out can be ascribed to the 


rigid adherence to this production slogan: 


Always better than specifications! 


For over 20 years a supplier of parts and assembli¢ 
to the automotive industry; specialists in Pisto 


Pins and Clutch Plates for cars, trucks, and tractors 
, Nevee Mad 
i Part Ls pe SVlad 


e Kight Unless it is Satisfactory to Our Cu 
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| iy a short span of years Thompson Products 
has seen great changes and has contrib- 
uted much to the development of crude “flying 
machines” into the sky giants of today. 

The job of stepping-up the bumpy air rides 
of 30 miles per hour into the smooth cruising 
flights of over 300 miles per hour has been 
one of reducing pounds per horsepower. 








» Yesterday’s Air Mile Is Only 
528 Feet Today! 


Today, we are building precision parts for 
the jet propulsion and gas turbine engines. 
Some day, who knows, we may be producing 
parts for still smaller and more compact en- 
gines that will harness atomic power .. . less 


pounds per horsepower—that man may fly 
farther, faster—safer. 


Thompson Aircraft Parts and Accessories 
are used as original equipment by nearly 
every aircraft and aviation engine builder 
in the United States inctuding: 


BOEING « BREWSTER « CHANCE-VOUGHT + CONSOILI- 
DATED VULTEE « CURTISS- ° * EASTERN 
AIRCRAFT — DIV. OF GENERAL MOTORS + FISHER AiIR- 
CRAFT—DIV. OF GENERAL MOTORS + FORD. MOTOR 
¢ GOODYEAR AIRCRAFT + GRUMMAN «+ HIGGINS + 
LOCKHEED-VEGA * GLENN L. MARTIN'CO. + NORTH 
AMERICA * NORTHROP + REPUBLIC 


ALLISON © AXELSON * CHURCH * CONTINENTAL * 
CURTISS PROPELLER « JACOBS + KINNER MOTORS, INC. 
° LAMBERT « LEBLOND + LYCOMING + MENASCO 


* MILWAUKEE «+ Woe & wales: RANGER + 
* i, 


Thompson @ Preducts, Inc 


CLEVELAND +*© DETROIT © LOS ANGELES 
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Wherever Trucks and Buses Roll 










North, East, South, West! All over the country... trucks 
and buses equipped with Midland Power Brakes are 
7 backed by adequate service as they travel their routes. 


ey “Midland 3rakes are remarkably free from service 
requirements, but it’s a satisfaction to know that 
dependable service is near, if needed. There are one 
or more Midland Distributors or Dealers in key cities 
from coast to coast. 


Safeguard your equipment with Midland Power Brakes. 


NOTE: A newly acquired plant mak 
See the Midland Distributor near you, or write to us Sons thschotn baamcdianttasaiine Guat 
for complete information. eee "We in - ina eh 
NEW PRODUCTS DEPT., addres 
THE MIDLAND STEEL PRODUCTS CO. \ 


10619 MADISON AVENUE, CLEVELAND 1, OHIO 
Export Department: 38 Pearl Street, New York City 


MIDLAND 


CHRISTENSEN 


POWER BRAKES 
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MORE THAN 15,000,000 MicroMortors 


In twenty years the Redmond Company has become an outstanding 


leader in the manufacturing of small fractional horsepower motors. 


Kedmond COMPANY, Inc., Owosso, MICHIGAN, U. S.A 


. Micromotors in sizes up to 1/25th horsepower, D. C. Micro- 
motors up to 1/20th horsepower, Speed Controllers, and Blowers. 


>” 
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SELF-ALIGNING 





Made with only two pieces . . . a 
one-piece bronze outer race and a 
= i - sq HM A L hard-chrome plated steel ball ! 


HALFCO SPHERICAL BEARINGS combine higher load capacity and 
a higher degree of mis-alignment with more projected bearing area 






Ty 


beseehbucdaebeaons Agebbesseaasiede 





than any other self-aligning bearing! The only compact, two-piece 
self-aligning bearing, HALFCO SPHERICAL BEARINGS are now off 
the Critical Materials list and available in any quantity! 


When rigidity is difficult and expensive to attain, or wherever 
alignment is a problem, specify war-tested HALFCO SPHERICAL 
BEARINGS 





Write or wire TODAY for full engineering information about 
HALFCO SPHERICAL BEARINGS, and their present and future uses! 





A few of the many rod ends avail- 
able fitted with HALFCO SPHERICAL eC 
a BEARINGS. 


FCaRIDES 
B 





esl ee 4 


ames 


HALFCO BEARIN GS 
JHALAC Of 


“MOO OP RCTURERS J 
re LOS ANGELES, CALIFORNIA 





















5341 SAN FERNANDO ROAD WEST 
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Coe vier” 


iene hydraulic power steering gear, com- 
pact in design and built for long life, combines 
the components of the modern conventional 
heavy-duty steering gear with a double-acting 
hydraulic cylinder and control drive. Hydraulic 
pressure is provided by a pump, either engine- 
driven or with an electric motor—whichever best 
suits the application. 


After a predetermined amount of physical effort 
has been applied, operation of the steering wheel 
opens or closes the control valve, causing the 
power cylinder to exert additional hydraulic help 
to the output shaft. This power actuation is 
obtained without in any way disturbing the posi- 
tive mechanical line of control from steering 
wheel to road wheels. This means that complete 
mechanical control by manual effort remains 
available for emergency use. 


With the Saginaw hydraulic steering gear, the 
power applied by the hydraulic mechanism is 
directly proportional to the resistance to steering 
movement offered by the front wheels. This per- 
mits the driver to retain the ‘‘feel’’ of the road, 
with good directional stability . . . practically 
eliminates road-shock and wheel-fight, because 
the hydraulic cylinder automatically resists the 
tendency to deflect the front wheels. 


With easy maneuvering and perfect control under 
all conditions, the Saginaw steering gear does not 
interfere with conventional gear recovering or 
straightening after a turn. Write today for com- 
plete information. Whatever your requirement, 

F m Et the Saginaw hydraulic steering gear is right for 
i ’ ‘wp’ AS oe = the application. 
ee 


Te - , = if it’s easy to steer—it’s a Saginaw gear 


& 


mY. aginau Steerin g Cear 


DIVISION, GENERAL MOTORS CORPORATION, _ SAGINAW, MICHIGAN. 


ANUFACTURER OF STEERING GEAR ASSEMBLIES + STEERING LINKAGE 


SSEMBLIES « PROPELLER SHAFTS « DIESEL ENGiNE AND AIRCRAFT PARTS 
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URING almost half a century, BCA 
Ball Bearings have been reducing 
friction... providing smooth, dependable 
machine performance... for leading manv- 
facturers. Now, once more, these bearings ar 
available on a normal delivery basis. 
Equipment makers and equipment users 
have both found that they reduce equipment 
maintenance when they specify BCA. They 
have learned that BCA Ball Bearings are engi 
neered to provide an ample margin of safety 
for specified shocks, loads and thrusts. That’ 
why you will benefit by discussing your needs 
with BCA—whether you need radial, thrust o 


angular contact ball bearings 


BEARINGS COMPANY OF AMERICA 
LANCASTER, PENNA. 


RADIAL * ANGULAR CONTACT «+ THRUST 


BALL BEARINGS 
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rtant division of Bethle- 
isiness is the making of 


carbon and alloy steels 


purpose. But it has always 


us that the proper han- 
treatment of steel is as 
quality of the product 


end, Bethlehem offers 
es of its technicians on 
nvolving analyses, heat- 
and applications. It is 
n thing for Bethlehem 


hooters’’ to visit custom 


1al, December, 1945 


AT BETHLEHEM IT’S 


PLUS 





ers’ plants, suggest the proper alloy 
for a given job, and discuss ques 
tions of hardenability, grain size, 
machining, etc. 

During the war years, this service 
was accelerated in the interests of 
victory. The net result was two 
fold: (1) a speed-up of production 
in many, many instances; (2) a fund 
of experience that is enabling our 
metallurgists to render even greater 
help during this reconversion era 

Bethlehem’s customer relations 
are by no means confined to the 
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Sette 


sale of steel. If you have a problem 
that relates to steel, why not get 
in touch with us? You’ll find that 
we offer both steel and service. 


Berucenem Street Company, 


Bethlehem, Pa 


Bethlehem Stee! Export Corp , New York 


* pETHLEHE 


STEEL 




















beyad] 


FOR 
SPEED REDUCERS 


RATIOS 


a t4.41) (C]-10)) | ny 2? i Ty Lh 
WORM. . ... 3%:1 to.60: 
GYRO ; . 16:1 to 30,000: 
_,. , are . 2:1 to 40: 
VERTICAL HELICAL : 2:1 to 80: 
SPIRAL BEVEL . . 1:1to5: 
PLANETARY . . 4:1 to 400: 
Oll WELL UNITS. .... 12: 
LITTLE GIANT 
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Brad Foote diversified and exten. 
sive equipment permit the manv- 
facture of all types of specic! 
precision cut gears. 


Bevels, Straight, Spiral or Mitre 
Spur, ‘Herringbone, Helical are 
made at Brad Foote in any 
practical size from any practical 
material. 


Gears are under constant inspec- 
tion and close contro! and 
prompt deliveries may be made 
in any proportion. 
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Write for our prices on yn i 


special machine parts— et DDD 
we have the facilities for 

turning out large or small 

parts in any quantity. 
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Fuel Injection Equipment for DIESEL Power 
EX-CELL-O Fuel Injection Equipment is again ready to do a peace- 
time job for Diesel Engine Builders. 
The Type KB Ex-Cello-O Fuel Injection Pump for variable speed 
applications features automatic timing that provides maximum 
power output and minimum fuel consumption. 


A worthy complement to the KB pump is the Ex-Cell-O Nozzle. 
Backed by seventeen years of research and production, it is designed 
for trouble-free service. 






Write Ex-Cell-O today for complete information. 


tucl Injection Division Y.[ i 





. EX-CELL-O a DETROIT 6, MICH. 


oo oa 
ex Pre ™ 
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If you’re looking for a way 


TO CUT PRODUCTION COSTS aaah 


Design that part Ta ArmaSteel 


Manufacturers in scores of industries 
have stepped up output per man-hour 
—lowered product cost with no sacri- 
fice of product performance—by spec- 
ifying ArmaSteel for the production 
of vital parts. 


Cast to conform closely to finished 
shapes, and providing exceptional 
machinability, ArmaSteel reduces 
machining requirements at the same 
time it speeds machining operations. 
In many cases, parts production has 





\ 


been increased as much as 70%— 
with a substantial saving in tool wear 
and cost per piece. 


Ready response to localized harden- 
ing, together with a wide range of 
physical properties that can be sup- 
plied accurately and consistently, 
makes ArmaSteel a metal of great 
adaptability. Let us show you how 
ArmaSteel can meet your require- 
ments—and how to take advantage 
of the savings it offers. 


They finished their job—let’s finish ours ... BUY VICTORY BONDS 





CAST FOR A LEADING ROLE IN INDUSTRY 


SAGINAW MALLEABLE IRON bivision of GENERAL M 


SAGINAW, MICHIGAN 
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ecognized advantages of Bunting Cast Bronze Bearings 
and Bars are maintained and increased by advanced metal- 
lurgy and manufacturing processes. These finer bronze bear- 
ings and bars are available in many different stock sizes from 
Authorized Bunting Distributors everywhere. Ask your Distrib- 
utor for Catalog giving complete listing. For Special bearings, 
to your own dimensions and alloys, write our factory direct. 
The Bunting Brass & Bronze Company, Toledo 9, Ohio. Branches 
in principal cities. 


YRS BRONZE BEARINGS * BUSHINGS * PRECISION BRONZE BARS 
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QUICKER 
THAN YOU 
CAN SAY: 


@ You flick the button with your little finger. Your hand hardly leaves the 
wheel. Your eyes never leave the road. 


ae : ; A -. 
Up—or down—flashes your car window in the wink of an eye— 


two-tenths of a second—the result of harnessed air power induced by vacuum. 
That’s how fast, how convenient, the Lift-O-Matic is. 


The Lift-O-Matic eliminates the distraction and 
hazards of winding windows up or down by hand 
crank. You can ventilate, shut out air roar and drafts 
at higher road speeds, ward off the road splash of 
passing vehicles, and, for parking, seal the car from 
dust, snow or rain—and thieves —ALL with the quick 
touch of a button. 


Ready now for the car of tomorrow, the perfected 





Lift-O-Matic is the product of 25 years of engineering 
and research devoted to the manufacture of millions ALL CONCEALED 

7 - . ° WITHIN THE DOOR 
of vacuum-operated mechanisms. 


\ 


“ift-0-Matic 


TOUCH BUTTON CONTROL of Motor Car Windows thru HARNESSED Al? pow 
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FOR TRAILERS, Fluid Heat Midget Furnaces 
permit coupling and uncoupling of trailers with- 
out fussing with fuel lines. Controls can be 
remote or mounted on heater. Model shown 
delivers 15,000 BTU per hour, measures 754” x 
1014” x 16”. Other models up to 40,000 BTU. 





FOR TRUCKS AND BUSES, Fluid Heat 
Midget Furnaces are controlled from the dash, 
draw fuel from the vehicle’s fuel tank. 


Here’s BIG HEATING CAPACITY 
in Small Units 
for Many Mobile Uses... 


Fluid Heat Midget Furnaces—extensively used by the armed forces— te 

suggest a wide variety of peacetime uses and may solve a problem for > Ne 

you when they become available for civilian use. i 

, AIRCRAFT 
cr \ \ . 





For example, you can use these efficient, compact units to keep freez- 
able cargoes safe from cold . . . to heat personnel or cargo space in trucks, 
trailers, buses, ambulances, freight cars, boats, buildings or other space 
units . . . as portable aircraft heaters . . . as portable pre-heaters for 
truck, aircraft or other engines. 





Employing our exclusive Vapor Entraining combustion process, these 
Fluid Heat Midget Furnaces burn gasoline with great flame stability. 
And behind this development stand Fluid Heat’s 17 years of leadership 
in the design and manufacture of automatic combustion and heat trans- 
fer equipment. 





We are genuinely interested in discussing your present and postwar heat 
applications. Write to us, tell us your requirements, and we will do 
our best to serve you. Address: FLUID HEAT DIVISION, Anchor 
Post Fence Co., 6770 Eastern Ave., Baltimore 24, Maryland. 





MIDGET FURNACES 
THE MIDGET THAT DOES A GIANT'S JOB 
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formance, is a credo of the makers of Americ’ 


s 
? a x of appearance, as well as perfection in pe 
ECTKECLLCH PP P 


unexcelled automobiles. 


Decorative Automobile Hardware plays an | 


portant part in the perfected appearance of ti 





modern car. Precision made, beautifully finished 


Hardware of Metal Stampings and Die Cast Pari 


a 
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by Jacobs, are used by many manufacture! 


F. L. JACOBS CO St. DETROM 
e e @ 1043 SPRUCE ST., DETROIT 1, MICHIGA 


DIVISIONS: SUBSIDIARIES: 


DALLAS PLANT, Detroit, Michigan PARTS MANUFACTURING CO. CONTINENTAL DIE CASTING © 
GRAND RAPIDS METALCRAFT DIVISION, Grand Rapids, Michigan Traverse City, Michigan Detroit, Michigan 
INDIANAPOLIS PLANT, Indianapolis, Indiana PLANT #2, Mancelona, Michigan PLANT #2, Holly, Michigo® 
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MAG DERMID 


INCORPORATED 
WATERBURY 88, CONNECTICUT 


WRITE ONE YF TH SERVI 









nr YORK DETROIT CHICAGO CLEVELAND ST. LOUIS TORONTO—CAN. 
yhite Corp. Udylite Corp. Udylite Corp. Udylite Corp. LaSalco, Clark Industrial 
(L. §, City) Wagner Bros. Geo. A. Stutz Mfg. Co. McGean Chem, Co. Incorporated Supplies Co. 
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INDUSTRIAL HOSE LINES 





In: addition to indy. 
trial hose, Westhe. 
heed plants make aii 
types of Fittings, 
valves, hydraulic cyl. 
inders and other part; 
for these industries: 


AUTOMOTIVE 
. 
REFRIGERATION 
7 
RAILROAD 

* 
MARINE 0 | 

— 
FARM * Cc 
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ea | th = *% = ee £ ay ‘ 4 
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This 
Look Ahead with CIP | New uses are being found daily for the application of our kee 
improved industrial hose lines on machinery of all kinds a 
We a f h e r h e a d | We manufacture hose assemblies of all types to withstand * 
pressures up to 10,000 P.S.I. They can be equipped with 

THE WEATHERHEAD COMPANY, CLEVELAND 8, OHIO either permanent crimped ends or with re-usable, quick- 
Plants: Cleveland, Columbia City, Ind., Los Angeles ‘ i i rite r0si 
s: Clev nik Cases eee attachable hose ends. For information or literature write | 
or phone any Weatherhead branch office. insi 

BRANCH OFFICES: MEW YORK © PHILADELPHIA © DETROIT © CHICAGO «© ST. LovIS © LOS ANGELES 
ty 
NY 
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SIMPLER IMPELLER— 
NO DRIVING SLOTS 


SEAL PERMANENTLY MADE IN 
ONE SINGLE UNIT 


ys Bs SEALING DISK BONDED SECURELY 
| _—_—£, AUTOMATIC 
indy = || ' 








eather. ‘ NO EARS ON SEALING DISK 
ake ail 4 ; ie } 
tings, 
tlic cyl 
oF ports | NO WEAR INTO SEALING SURFACE 
justries, 7 ~ OF DISK. 
Developed to meet the demands for a perfect automatic 
VE TO REPLACE, PRY OUT OF IMPELLER Shaft seal for all purposes. It has a rare combination of ad- 
vantages in that it is extremely simple, costs less, saves 
ION machining and installation costs, and will do a better job 
WATER TIGHT PRESS FIT of sealing through a longer life like all Aqua-Tite seals. 
5 
OUTSTANDING FEATURES... 
*Comes as a single unit. A COMPLETE WATER PUMP SERVICE—a fine seal—a fine 
" + One piece only to handle. impellet—or a complete pemp for your new product or 
improving present models. Send us your inquiries. We have 
. *One sealing susface only. advantages in both performance and price. 
* Consequently—less spring pressure—less wear. 
*No slots in pumps or impellers. QQ ; : semesenemmnee, 
*Fool proof—only one way to assemble. CUTAWAY VIEW OF SIMPLEX SEAL AND if 
: SEAL INSTALLED IN AUTOMOTIVE WATER 
* Easy to install, easy to replace. PUMP HOUSING 
E : 6 Note the utter simplicity of both pump 
RERS The sealing disc is made of a carbon alloy, a ma- housing and impeller—how core mak- 
terial recognized as superior for the purpose. It is ing and machining costs of pump are 
° duced. 
securely bonded integrally to the rubber housing — 
ond thus eliminates the sealing disc as a separate 
piece and, consequently, one of the faces to seal. 
This reduces the usual functions of the spring to 
if keeping only one set of surfaces in sealing contact. 
, 1». The materials used in the Simplex seal are the 
h same so carefully selected and proven in millions of 
(. other Aqua-Tite seals. All metal parts are non-cor- 
e tsive and the important spring is safely protected 
inside the seal. 
* The life of a Simplex will be the life 
ts of the pump. 


it PATENT APPLIED FOR) 
Wy 


m =SCHWITZER-CUMMINS COMPANY 


17125 MASSACHUSETTS AVE. INDIANAPOLIS 7 U.S.A. 





LIGHT 


TO DRIVE BY 


LIGHT 


TO FLY BY 





.. is a sound reason why TUNG-SOL Lamps 
are an accepted standard for initial equipment 
and replacement in both the automotive and avia- 
tion industries. TUNG-SOL has proved its ability 
to manufacture dependable miniature incandescent 
lamps on a mass production basis. Today you find 
TUNG-SOL Lamps in cars, trucks, busses and planes 
throughout the world. Specify TUNG-SOL when 
ordering lamps and be sure of uniform high quality. 


Y Ye, 
TUNG-SOL 


MINIATURE LAMPS 


and 
TUNG-SOL LAMP WORKS INC., NEWARK 4,.N.J., Sales Offices: ATLANTA, 


ELECTRONIC TUBES 
CHICAGO, DALLAS, DENVER, DETROIT, LOS ANGELES, NEW YORK, PHILADELPHIA. 


ALSO MANUFACTURERS OF CURRENT INTERMITTORS 
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@ Allied’s R-B Intexchangef 
Punch and Die is “standar?’ 












metal working and plastic ig) 
U tries. Standard shapes and g 






carried in stock. Illustrated 










four of the thousands of speci 


designed punches we have mj 






Special R-B punches and § 










made in any material, shape 


size desired. Send for large, ilk 





trated R-B catalog, now. 


ALLIED PRODUCTS CORPORATI 


Department 28-E + 4626 Lawton Ave. « Detroit 8, Michi 
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You can turn a hole Inside Out al 
or See Around a Corner el 


with the 


Wappler Industrial Telescope 


Inspection Problems in the Examination of 
ji Internal Surfaces May Be Solved 
by Means of the 


WAPPLER BORESCOPE 


A telescopic instrument containing a lighting 





cuit and a lens system. Various angles of vision! 












different types of visual systems are available You 
may select the type best suited for your particulst 
requirements, with the assurance that the sultat 


undistorted image will be clear and conci 

If you have an inspection problem, the 
Borescope will help solve it for you. An accurate 
description, blueprint, or better still, the part itse# 
forwarded to our Industrial Division will have ou 
immediate attention with recommendations lor ! 
suitable instrument to solve your problen 


y 


W appler 
















—_—— 


Write for Booklet... ts Fut 


INDUSTRIAL DIVISION 
AMERICAN CYSTOSCOPE MAKERS, INC. 


1241 LAFAYETTE AVENUE, NEW YORK 59, No Y. 
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and the 


HOME STRETCH 


ou still have time! In December, your employees’ The new Franklin Delano Roosevelt $200 Bond 

bilotments to the Victory Loan through your com- better than actual cash because it earns interest —is 

any’s Payroll Savings Plan offer a final chance to a strong building stone toward the secure future of 
on lp speed the proud homecoming of our fighting every employee-purchaser ! 


we 1en—and do all in medical power for our hospital- 


zed heroes! From now ’til the New Year — with plant rallies, 


ion of 
interdepartmental contests and resolicitation—keep 


lake December a plantwide TOP-THE-QUOTA 


; ee ” : Payroll Savings Plan Bond-buying at a new Victory 
rive! Now’s the time to spotlight your Payroll , ™ ; 


Loan high! Buying a Victory Bond is the best way of 


avings Plan—and “brief” your Bond-selting organ- 
saying “Welcome Home” to our returning veterans! 


Also an active aid in assuring pros- A, 
Resolicit every employee to b ; eee 
.e y ploy uy perity to your nation, your employees wacay, 

the New F.D.R. Memorial $200 Bond —and your own industry! 


zation for fast, last minute action! 


The Treasury Department acknowledges with apprectation the publication of this message by 


SOCIETY OF AUTOMOTIVE ENGINEERS, INC. 


an official U.S. Treasury advertisement prepared under the auspices of the Treasury Department and War Advertising 
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WALTHAM MASS 


















In four sizes with fourteen different dia! gradu- 
ations, indicating thousandths, half-thousandths 


or tenths of thousandths inches. i 
Speedy, accurate, inexpensive and adaptable to | 


various measuring and testing jobs. 


es é 
QS Reccee 








There's a race on—for markets, against finely trained 
fast-stepping competition. 
Are you ready? 


Many alert manufacturers have talked over their prob- 
lems—with Aetna; have found practical ways to improve 
both their products and their equipment by use of more 
bearings, or better suited bearings; are already in the 
pink of condition for a gruelling contest. 

Aetna can help you plan right now; and faced by no 
reconversion problem, we can start making bearings for 


you as s00Nn as Our war pro- 





duction obligations, rapidly 


diminishing, have been fin- ..,. os 
; Standard ond Special... . gee 
ally discharged. ANGULAR CONTACT ‘ 
Better call Aetna. Aetna BALL BEARINGS 
ROLLER BEARINGS ~ 
Ball and Roller Bearing Co., wae 
BALL RETAINERS, S 
4600 Schubert Avenue, HARDENED ond | SITS er: 
Chicago 39, illinois. apinnstivteripons | < bark 
| 
IN DETROIT: | HANSE N —— in 


SAM T. KELLER, 
7300 Woodward Avenue, 
Phone Madison 8840-1-2. 








one-hand TACKERS 


FASTER tacking and fastening—without wasted 
effort, motion or materials—that's Hansen, the 
one-hand Tacker so extensively used in essential 
industry. Self - Contained Portable. , 
One-hand operation. Drives Tack REQUEST LenLy 
points or tacks up to '/"" length. FOLDER 


“2 | l 
Rr A.L.HANSEN MFG.CO. [ 


Ss | 5048 RAVENSWOOD AVE., CHICAGO 4O.IL 
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SOUTH WIND 
HEAT STARTS HERE! 


SEE 


ORDINARY HEATERS 
START HERE! 



















new South Wind development has come out of the war. A 
igger, better heater for trucks and busses. The scope of its 
plications is exceedingly broad... it does not depend on 
banifold vacuum, and can, if desired, operate independently 
the engine. This special South Wind has new controls, de- 
vers more heat—fast! It was developed for an entirely new 
barket and is in no way competitive with the standard South 
ind heater for passenger cars. 










- The chances are excellent this new South Wind is the an- 
full ver to your heating problem. Why not talk it over? No obli- 
2°) | Boon. Stewart-Warner Corporation, Indianapolis 7, Indiana. 
° h Detroit, 3-140 General Motors Building. 


mother Produeei of 
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WLRELD Presents 
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These new Mead Air Presses deliver 400 and 1200 Ibs. 
pressure respectively on 100 PSI. Handle many staking, 
crimping, assembly, and similar operations. Clearances 4” 
and 7,” respectively. With foot control these presses 
will speed up countless bench jobs, save muscular effort. 
Write for new Air Power Catalog — just off the press. 


MEAD 
SPECIALTIES 
COMPANY 


4114 NORTH KNOX AVENUE 
DEPT. SAE-125 « 























When next to 
Taal exessstle) (= 


@ When you come up against a sealing problem 





that seems “next to impossible to solve,” call upon a | 
Simplex engineer for a recommendation and experi- | 


mental seal installation. 


@ Simplex Oil Seals are custom built for each in- | 


dividual job. 


@ After the correct combination of Simplex sealing 
units have been assembled, a seal is then standard- 
ized for your product. Simplex Seals are particu- 
larly successful on shafts of exceedingly high RPM 
and operating under varying pressure. 


SIMPLEX PRODUCTS CORP. 


3820 Kelley Ave. 


SIMPLEX 


aS eee 


OIL SEALS 






















————_— 


SUPERCHARGER ENGINEER 


experienced in design of aviation engine cep. 
trifugal and axial flow compressors 


ANALYTICAL ENGINEERS 


experienced in stress and vibration analysis 
or with training and aptitude along these lines, 


PERSONNEL DEPARTMENT 
LYCOMING DIV. THE AVIATION CORP. 
WILLIAMSPORT 38, PENNA. 








CHICAGO 41, ILL. 


Cleveland, Ohio | 











» METALLURGICAL , 


SERVICE CO. RUBBER 


WITHOUT 
AFFECTING 
THE PHYSICAL 
PROPERTIES 

OF 
METAL INSERTS 
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2 NEW AND 9 REVISED 


SAE 
AERONAUTICAL MATERIALS & 
SPECIFICATIONS 


a 
AND ¥ 


- SS 





4 NEW AND 4 REVISED 


AERONAUTICAL STANDARDS 


ire 


ma 


were issued November 1, 1945 


For Complete Details Please Write 
SAE, 29 WEST 39th ST., NEW YORK, N.Y. 
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if you are planning or producing commercial vehicles 
here is One important fact to keep in mind. The fully 
tulomatic operating principle of the Bendix” Starter Drive 
liminates any need for specially designed mechanical 
linkage for each change in engine location. 


for with the Bendix Starter System all that is required is 
A simple starter switch near the operator and a wire con- 
hecuon to the cranking motor. 


The advantages of this complete adaptability of the Bendix 
Suarter Drive are not only simplicity of design, and trouble- 
fee operation. Of perhaps even greater importance to 
Manufacturers is the fact that Bendix Drive provides the 


REGARDLESS OF ENGINE PLACEMENT 
fae | 


least expensive and the smallest unit for remote controi 
instrument panel starting—as the solenoid is used only 
to close the electrical circuit. 


The Bendix Starter Drive principle gives fully automatic 
meshing and demeshing, resulting in lower cost, sim- 
plicity of installation and complete safety to the starting 
system in case of accidentaf engagement while the engine 
is running. 

Bendix starter design and dependable performance have 
been proven by over sixty-five million installations. Bendix 
engineers will welcome an opportunity of working with 


you On your starter problems. 
*REG. U. S. PAT. OFF 


eviariom Conroearios 


“Bendix “DFVES ‘urs wacuwne owvision, mwa, NeW voRK 
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TRACING CLOTH 
THAT DEFIES TIME 

















The renown of Imperial as the finest in 
acing Cloth goes back well over half a 
ntury, Draftsmen all over the warld 
efer it for the uniformity of its high 
ansparency and ink-taking surface and 
e superb quality of its cloth foundation. 
\mperial takes erasures readily, with- 
t damage. It gives sharp contrasting 
rints of even the finest lines. Drawings 
ade on Imperial over fifty years ago 
re still as good as ever, neither brittle 
pr opaque 

f you like a duller surface, for clear, 
ord pencil lines, try Imperial Pencil Trac- 
g Cloth. It is good for ink as well. 


IMPERIAL 
TRACING CLOTH 


OLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 

















MECHANICAL ENGINEER 


For Bus Maintenance Work 
| in Western New York 


Must have working knowledge of internal 
combustion engine theory and design. Prefer 
man under 30 with some machine shop exper- 
ience. Give full details of edueation, qualifi- 
| cations, experience and salary desired. 

| Write Box 147, S. A. E. JOURNAL 

29 West 39th Street, New York 18, N. Y. 


a 

















_— 
WANTED 


Engineer qualified in hydraulic products 
and their development, by Company long 
established in that field. Our Engineering 
Dept. is being enlarged and this opening 
offers sound opportunities. 


Please state experience, qualifications, 
education, and salary expected. Application 
will be treated in strict confidence. 


Write Box 148, S.A.E. Journal 








29 W. 39th St.. New York 18, N. Y. 





en 
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Even the most > 
tricky precision parts 


in quantity... 


FAST 


Here’s a sample of how Western’s unusual 
skill, ingenuity and vast modern screw 
machine facilities can solve your 
toughest parts problems 


These B-29 fuel injector parts are a good example 
of Western’s ability to produce truly precision 
work on a production basis. Valve body and 
needle are made of AMS-5610 stainless steel, 
must be ultra-smooth to defeat corrosion. Diam- 
eter of the valve body hole is held to .0005 for its 
entire length, permitted variation of concen 
tricity between hole and seat may not exceed 
.0005 total indicator reading. Equally accurate 
concentricity must be maintained between the 
triangular section and valve seat on the needle, a 
difficult job because of its diameter and length. 
Your requirements may not demand this aircraft 
products precision, but the same skill and ex- 
perience go into parts made to commercial stand- 
ards, so you'll find satisfaction in Western service 
...send your inquiries today. 

Western service is complete, with capacity for turning 

bar stock ranging in diameter from wire size up to 454” 

round, plus... all the equipment necessary for per- 


forming secondary and finishing operations includ- 
ing precision grinding, heat-treating and pentrating. 


* Western Automatic 


Machine Screw Company 
750 Lake Ave., Elyria, O. 











Precision Parts and Assemblies Since 1873 
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large equipment with 
built-in seal assembly, 
utilizing MORGANITE 
self-lubricating ring. 


Replaceable seal unit 
illustrated in circle is 
especially suited to 


dryers of this type. 








Sectional view showing 
details of above seal 
ring application, 


The MORGAN KNIGHT typifies the ag- 
gressive spirit of MORGANITE engineers 
in vanquishing frictional and ivbricetion 
problems. Look for his regular appecrance 


Write to terature. des 
the complete line of MORGA 
TE products, inciuding mote 
generator brushes. Brochures * 
be sent promptly on reques! © 
ovr obligation, together mW oe 
erning MO 


gne 


CARBON ‘SPECIALTIES 
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ENTERSTATE ENGINEERED FORGINGS 


INTERSTATE drop forgings assure maximum Where the strain is greatest, drop forgings 
dependability of Cushman Auto Glide scoot- provide the stamina. 

ers, used by airborne troops, for intra-plant Our engineering and metallurgical staff is 
traffic, and other vital war purposes — now now available for consultation on your forging 
being reconverted to peacetime uses. requirements. 


Offices in: Detroit, Chicago, St. Louis, Kansas City, Fort Worth, Los Angeles, San Francisco, Portland, Seattle 
3 TACO OUD? 
. k 2 Vy 
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Tensile 
Strength, 

psi: 


Average — Melting Oxide 
Hardness, Point, at H 
Rockwell Deg. F Te 


HAYNES STELLITE Alloys 



























































NES Ste.tite Cobalt-Base Alloys 
a | - 47,000 | 
; : 6 Cast 105,000 
Rolled 130,000 C40 to C46 - 
' | 
nacnlintgstitmabiniaaieataced —— — = 
12 76,000 | C48 | 2,306 | No No xce 
Star J-Metal 65,000 Cé1 2,318 | No | No Exce 
98M2 63,000 C62 2,250 No No Kee 
Hastettoy Nickel-Base Alloys 
B Cast 80,000 B96 | | 
Rolled 135,000 B98 | 2,440 | Vas | Yes F 
L. yr | | _ 
C Cast 76,000 B93 | | 
Rolled 120,000 B90 | 2,350 | No Yes Ex 
D Cast 38,000 C53 2,040 | No No 
HAYSTELLITE Tungsten-Base Alloys Between 9 and 10 | 
— Moh’'s Scale —_ | No No 
| | - 
Hascrome Iron-Base Rod 40,000 C40-50 after peening | 














Castings ... A wide range of Rolled Forms , . . Sheets and W elding Rods , . . for apply- 
castings can be supplied in: plates are made from: ing a wear- and corrosion-resis- 


Haynes STELLITE Ailoys 6, Haynes STe.uitre Alloy 6 tant alloy coating to other metals: 
Star J-Metal, 98M2, 93 Hasreitoy Alloys B, C — STevuire Alloys 1, 6, 
Haste..oy Alloys B, C, D Hot-rolled bars are supplied in: Hastetioy Alloys B, C, D 
— Tungsten-Base Haste.ioy Alloy B Baw ute Alloys 
oys om 


HascroMe Rod 
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Resistance to Carro$jon 


Oxidation Sul-* 
at High phuric 
Temp. PWate} 


Excellent 


N ydro- 
cNoric 
Pate 
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Excellent Fair Fair 
Excellent Fair Fair 
Excellent | Fair Fair 
| 
———_ | — =a | 
| 
Excellent | Fair Fair 
Fair | Good Excellent | 
| } 
| } 
— 
Excellent | Good Good 
Fair | Excellent Fair 
Fair ans aie 











Metal-Cutting Tools . . 


AYNES STELLITE Alloys 


Available in a wide range of 
properties and forms to resist wear, 


corrosion, and heat... 


HAYNES STELLITE alloys are specially made to meet 
the requirements of industry’s most difficult appli- 
cations. They are hard, tough, and heat-resistant 
and are used for those parts of equipment and ma- 
chines that are most subject to wear and corrosion. 
The chart at the left describes some of these alloys 
and their significant properties. Sketched below are 
some of the forms in which they can be furnished. 

For further information, write for the booklet, 


“Properties of HAYNEs STELLITE Alloys.” 


HAYNES STELLITE COMPANY 


Unit of Union Carbide and Carbon Corporation 


UCC) 
General Office and Works, Kokomo, Ind. 


Chicago—Cleveland—Detroit—Houston—Los Angeles—New York— 
San Francisco—Tulsa 





TRADE-MARK 





made from HayNes STeuite Al- 
loys, known for their red hard- 
ness. These tools take heavy cuts 
at high speeds and coarse feeds— 
with long life between grinds: 


Haynes SrTe.uite Star J-Metal 
Haynes Steiuite Alloy 98M2 
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BUY AND HOLD UNITED STATES VICTORY BONDS AND STAMPS 
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farmor’ for steel can 


ca millions each year? 


EAR AFTER YEAR—in war or peace—America 
pays a colossal toll in dollars to a foe as unre- 
lenting as any ever known. 


It is the enemy rust, that attacks and destroys 
things made of steel. But now a remarkable new dis- 
covery can bring you steel products that will defy 
rust up to 4 times longer . . . Hardware, screens, 
fencing, automobiles, tractors, dozens of important 
items that will outlast any you’ve ever owned by as 
much as 4 to 1! 


This remarkable discovery is CORRONIZING, the 
patented alloy “‘armor’’ that gives steel a new 
lease on life. Yes, CORRONIZING is new... but 
also thoroughly tested and proved. For CORRO- 

NIZING has demonstrated its overwhelming superi- 
ority in the war, under the worst possible conditions 
on land, at sea and in the air. 


By test and performance, CORRONIZING FAR 
OUTLASTS OTHER PROTECTIVE COATINGS FOR 
STEEL. Now, the more progressive factories and 
retailers will be able to bring you products made 
of ‘“‘Corronized” steel. Motor car makers—always 
leaders—will be among the first to offer you this 
sensational advantage. 
Remember that name—CORRONIZING. It can 
save you and millions of other Americans a huge 
tax bill now needlessly paid to the enemy rust. 
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Standard Steel Spring Co. 


ORIGINATORS OF 


a 


to 







tee Enduring 
yA Et 


Against Rust 


Quick Facts for 


Manu ifactu ring and Sales Executives 
















Do not confuse CORRONIZING with other metal coatings. 
This patented process provides a permanent alloy “armor” 





with 5 layers of defense against corrosion! It becomes part 
of the steel base .. . can be worked in any manner. Permits 
using lighter materials by prolonging steel’s period of great- 
est strength. Write for samples and complete information, 


STANDARD STEEL SPRING COMPANY 
CORAOPOLIS, PENNSYLVANIA 
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OR LUBRICATING, FUEL AND 
NDUSTRIAL OIL PURIFYING 


A simple, economical and fool proof 
method of restoring contaminated oil 
to new oil condition — removes water 
and fuel dilution — continuous or in- 
termittent operation. 


A superior oil filter for perfect filter- 
ing of lubricating, industrial and fuel 
oil- for continuous or intermittent 
operation 


A perfect method for contact oil puri- 
fying complete re-refining to new oil 
values —removes fuel dilution and 
water. For continuous or intermit- 
tent batching from system or tanks. 


Hilco Units are engineered for specific applications 
for perfect oil purification. 


HILCO OIL PURIFICATION AVAILABLE FOR- 


Air Compressors Gas Engines Trucks 

Airplane Engines Heat Treating Tractors 

Aluminum Roll Mills Hydraulic Presses Soluble Oil 

Automobiles Grinding Machines Steam Turbines 

Busses Locomotives—Diesel Steam Engines 

i Breakers Machine Tools (Cutting) Steel Roll Mills iY] his 6 
lesel Engines Paper Mills Vacuum Pumps 4 May this first postwar Christmas reflect 


F. 1 ° ° ° ° le j 
_ Oil Quenching Wire Drawing Machines the unutterable joy of a world at peace, 
asoline Engines Transformers but also the determination that peace 


A HILCO Field Engineer will gladly make a survey of ' a a eee 
your oil purifying problems. We invite your inquiries. ; 
Write for free literature. For Positive Performance...Durability...Econom) 


THE HILLIARD CORPORATION 


EMILLIARD CORPORATION RTT RTT aT aa 


STIRLING, NEW JERSEY, U.S.A. 


Specify U. S. Super-Positit 
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ELECTRICAL ENGINEER 
DESIGN EXPERIENCE 
NOW AND POST-WAR 


We manufacture special control equipment involving 
mechanical and electrical components. 


An opening exists in our organization for several addi- 
tional engineers who have had design experience. Op- 
portunity exists for the individual engineer to carry a 
development from the initial stage of design to pre- 
liminary production. 

The applicant should possess a basic engineering training 
and experience. In applying give full experience, present 
salary and salary expected. A photograph is desirable. 
We welcome the opportunity to discuss these openings 
with individuals interested in a permanent connection 
with a progressive organization. 


Box 144, S. A. E. Journal 
29 West 39th St., New York 18, N. Y. 




















DRAFTSMEN 


Large ste.: company in Pittsburgh area has gey. 
eral opportunities for draftsmen with high schog| 
or college education and experience in the follow. | 
ing areas: design of steel mill and steel foundry | 
products; railroad track accessories; layout ang 
design of steel mills, blast furnaces, open hearth 
furnaces, and power plants; design of fabricated 
concrete bars; layout of electric power and cop. 
trol equipment; general mechanical design and 
layout. Please submit details, statement of experi. 
ence and education, inexpensive photograph, and 
required minimum earnings. 


Write Box 128, $.A.E. JOURNAL 
29 West 39th St., New York, N. Y. 






















An arc welder needs "innards" to.stand up un- 


der the strain of present days 





Se jwell sir, HOBART has more "innards" than 








most arc welders. The liberal design (es 


of a HOBART you'll find has ai nore copper, 


more steel, Watts more good insulation, pre- 
cision \& bearings and accurate ior controls, 


all engineered into a simplified arc welder 


which makes its performance 


stand out head 


| Try ‘em and you'll 
prefer them. 


HOBART 
Lectrodes 






and shoulders above the pack. 


NOBART gives you 1000 
combinations of welding 
heat pertectly contre. /- 
able threughout its range. 
Thats why Hobart assures 


hy 
~ of these whe want quell 


you of better welds, SS Write ter your price list. 


bs 


= ‘Simplyjied ARC WELDERS 


NOW AVAILABLE 


Volume 2, Practic 





Desian te: HOBART BROTHERS CO. F™: 
dvds of Box SAE-125, TROY, OHIO cnsen tar your eaBis 


product 


I'm interested in what Hobart ''Simplified" _ 
Arc Welding can do for me. Send detalls on 
the complete line and items I've checked below: 


(0 Complete Hobart Welding Equipment Catalog. 
Arc Welding." 


NAME .... 
FIRM ‘ 
PIRES ....5000 


welding 


[) Sample Pages of “Practical Design for 


seer eeeeseseeeses 


s 














AE. 


MEMBER 


available in 


LONDON 


to act as full time representa 
tive for U. S. firm consid 
ering exporting to England, 
or Continent, automobiles, 
trucks, tools, accessories, etc. 
Present position Engineer and 
Transport Manager fleet of 
100 heavy dump trucks: (free 
November) prior to that with 
Ford and General Motors 
organizations: ive years 
U.S.A.). British nationality. 
Age 42. Particular experi- 
ence organization Service and 


Parts. 


Write Box 149, S.A.£. JOURNAL 


29 West 39th St., New York 18, N. Y 


—_—, 
—— 
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VES TROUBLE-FREE, PUSH-BUTTON CONTROL 



















The Hydro-Lift by Motor State furnishes positive hydraulic 
power in any two directions. Because of this double-acting 
feature, it operates without springs which might be subject 
to mechanical failure. It is a sealed trouble-free unit. 

The Hydro-Lift provides push-button control of a wide 
range of automotive units . . . all windows including the 
rear light. . . driver's seat... hood .. . convertible folding 
top... rear deck lid. 

Measuring only 5” radius by 114” thick, and weighing less 
than 2 pounds, the actuator for windows is so compact it 
can be adapted to practically any existing automobile design. 





Our engineers will be glad to discuss Hydro-Lift applica- 
tions with you. 





Hydteo-Lift 


Sy MOTOR STATE 


Hydro-Lift for 
Door Windows 
































of 
1p 
h 
rs 
rs Hydro-Lift for \. 
Quarter Windows q 
y. 
* 
d 
We 
= 
_ B MOTOR STATE PRODUCTS COMPANY J 
ie General Offices and Plant: Ypsilanti, Michigan * Detroit Office: 2-257 General Motors Building Hydro-Lift for 
| Rear Windows 
i} 
| 
= 
4 
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Fue 1946 HUDSON 





picer universal joints have been standard equipment 
Hudson motor cars since they first were built in 
09. This 27 year record of dependable Spicer i die 
1946 HUDSONS 
are equipped with 
Spicer Universal 


Joints and Propeller 
Shafts. 


rvice will continue in the sleek new 1946 Hudson 
utomobiles now leaving the assembly lines. And 
zch new Hudson on the road will add greater pres- 
ge to Spicer engineering and manufacturing skill 
.. for 42 years the standard of excellence in the fe 


utomotive power transmission field. 


picer Manufacturing Corporation, Toledo 1, Ohio 
42 YEARS OF ™ 


SERVICE 
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a positive sealing and 
self-lubricating element 








Data Sheet No. 14. 








FOR YOUR FILES 


Other American Felt Company Data Sheets 
are listed below. Check and write for 


these which you need to complete your 


Felt reference file. 


. Felt Density and Hardness 


. “K" Felt — Sound Absorption and 


Thermal Insulation 


. S.A.E. Specifications — American Felt 


Company Qualities 


. A.S.T.M. Methods of Test for Wool 


Felt, D 461 


. U. S. Army Spec. No. 8-15G 
10. 
wt: 
2. 
13. 
14. 


Vibration Isolation with Felt 

Annular Designing and Dimensioning 
Flame-proofed Felt 

Felt in Compression 


Vistex Packings — Gaskets — Seals 








... for packing washer or heavy 
duty bearing seal application 


Vistex is a sheet laminated, felt base material engineered | 
meet the performance requirements of automotive and milita 
hydraulic shock and shimmy dampener packings. Constructed ¢ 
multiple ply thicknesses of synthetic or natural rubber impregnate 
felt, and available in four standard types, Vistex is suited to a broa 
range of operating conditions. High operating and maintenan 
efficiency are assured without premature failure from overhed 
ing, accelerated aging, decomposition or dimensional distortion! 


maintenance reassembly. 


Write for samples and Data Sheet No. 14, “’Vistex Packings 
Gaskets — Seals”. | 


AmericanFelt 
Company 


TRAD! MARK 






General Offices: GLENVILLE, CONN. 


New York; Boston; Chicago; Detroit; Philadelphia; Cleveland; Dalla 
St. Louis; Atlanta; Los Angeles; San Francisco; Seattle; Portlar 
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Tree L-4 
FOR SPARK PLUGS 





TYPE L-7 
FOR SPARK PLUGS 
AND DISTRIBUTORS 


ngs 





TYPE S-5 
FOR DISTRIBUTORS 





TYPE 0-7 FOR 
DISTRIBUTORS 


1945 


Unless 
for Elimination of Ignition Interference 
in Radio Reception have been installed 


The first ERIE SUPPRESSORS were designed and used on many pre-wa! 
cars for the elimination of high frequency ignition interference in auto 
mobile radios. The immense advance in communication systems accel] 
erated by the war thoroughly demonstrated two things; 1) Suppressors 
were a necessary part of all gasoline powered equipment, not only for 
eliminating interference with its own radio reception, but to prevent 
interference with neighboring High Frequency and F.M. receiving sets 
2) ERIE SUPPRESSORS eliminated interference without reduction of 
engine performance, and were able to stand up under all the punish 
ment they got 


As we move into the age of F.M. and television receiving sets, war prob 
lems are duplicated at home. Wise manufacturers will win public favor by 
including ERIE SUPPRESSORS as standard equipment on all gasoline 
engines, > obile or stationary. Write today, on your company letterhead, 


for Data Sheet giving complete information on ERIE SUPPRESSORS 





Electrontes Diutstou BUY 


ERIE RESISTOR CORP. -_ 


ERIE, PENNSYLVANIA 


LONDON, ENGLAND...TORONTO, CANADA 








+ 


YOU HAVE YOUR Cro 


Le e 














..- Of Sizes from 12” to 10%" 0.D. 
When You Buy TIMKEN Seamless 
Steel Tubing 


If you make hollow cylindrical parts from '/,” to 10!/,” O.D. take advantage of 
the benefits offered by Timken Seamless Steel Tubing. This tubing is made in 


this size range in light, medium and heavy walls. 


Be i The wide choice of sizes plus the fact that Timken Seamless Steel Tubing is made 
Saud in carbon, alloy and stainless steels makes it possible for it to be applied 


economically to hundreds of applications. 





Because it eliminates drilling, reduces boring, saves scrap and permits faster 
machining speeds, hollow cylindrical parts can be made faster and at less cost 


than when made from bar stock. 





But you get more than just increased production when you use Timken Seam- 
less Steel Tubing. You also improve the quality of the parts you make because 
this fine material is under the careful scrutiny of one organization that melts the 


steel - - rolls the billets and pierces the tubing. 


You can make good products better and faster by usin 


ettgyn 


et 


Timken Seamless Steel Tubing. A member of our technica 
cy organization will be glad to recommend the proper size, grad 


TRADE.MARK REG. U S PAT. OFF and type for your particular application. Steel and Tubs 


SEAMLESS STEEL TUBES Division, The Timken Roller Bearing Company, Canton 6, Ohio 


La ee 








